




















MANY PARTS OF THIS LOCOMOTIVE 
FRAME HAVE BEEN WELDED WITH 
PREMIER TESTED WELDING WIRE. 








Welds a ry wowrsenaal Doone 


You can be sure of maximum strength and satisfaction when you 
use Premier Tested Welding Wire—both electric and gas. No 
guesswork with this wire for each bundle is shop tested for uniform- 
ity—for perfect fusion—for impurities—for general efficiency be- 


a % fore it gets into your hands. Thus, remarkable service records ar: 
the rewards of those who specify Premier. There’s a type for ever 
e Ing ire purpose and each length is plainly marked for grade. Writ 


about your welding problems—no obligation. 
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“AMERICAN STEEL & WIRE COMPANY 


208 South LaSalle Street, Chicago SUBSIDIARY OF unren JUS stares STEEL CORPORATION And All Principal Cities 
Pactfic Coast Distributors. Columbia Steel Company, Russ Building, San Francisco Export Distributors: United States Steel Products Company, New 70" 
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1 The Harris Low Pressure Welding 








Torch which positively does not flash Mo 
back. It makes good welding, and eco- H 
nomical welding possible with low acety- 


lene pressure. Operates with equal effi- 
ciency on high pressure cylinders, saving 
the gas that is often left in ‘‘empty 
cylinders. 





The HARRIS MULTI-STAGE Reg- 

ulator eliminates practically all regu- 
lator upkeep expense and puts an end to 
all operating troubles formerly caused by 
inaccurate pressure control. All this is 
accomplished by the HARRIS method 
of reducing the gas pressure in two 
stages instead of a single stage. 


3 The Harris “Red WHead’’ Portable 
Acetylene Generator produces 
about 100 cu. ft. of acetylene per charge 
as always available! It is easily the most 
convenient generator on the market to 
handle and operate and saves about 
70% of the cost of acetylene in tanks 





HARRIS CALORIFIC CO. 
Cleveland, Ohio 
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Hard on the Eyes 


welding industry has kept the public 


A LisH the lu the 
rly well informed as to actual amount of eyesight 


nvolved in welding, there still seems to be a per 
ciste superstition in some quarters that this work is bad 
eves, and some of them even consider that it is 


us to a high degree. 


These opinions are contra- 
facts brought out by speakers at the recent 
New York Safety Conference in a special session 


red by the National Society for the Prevention of 


three 
accidents occurring in the United States each vear 


ess. Here it was estimated that out of the 


loss of one least 
that the 
occupations in 
handled; that is, 
It also appears that these eye 


day's time or more, at 


using a 


re eye cases. It is further pointed out 


of eye accidents occur in the 
hand tools and machinery are 

sts and mechanics. 
dents occur at times when men who should be wear- 
7 


ng goggles are not wearing them. 
this unbiased 


lhe obvious conclusion 
that the need 
fear about impairment of his eyesight so long as 


discussion is welder 
observes the conventional and commonsense precaution 
wearing the kind of eve protection which is designed 
he work he is doing. This might be supplemented 
the statement that any eve injuries due to welding 
most cases proved to be the welder’s own fault 

> 


Modernizing for Profit 


H! 1H executives in a number of important industries 
ire giving thought at the present time to the develop 
ent of a plan for a more complete modernizing of indus- 
vin general. This is a movement which might easily be 
sinterpreted to mean a general attempt to consign all 
ment now in use to the scrap heap and start in all 
vain with all new equipment of the most up-to-date 
lesign. The project does not contemplate any such radical 
hanges. The real purpose of it is to encourage executives 
lividual companies to modify existing Operations so 
to gain the utmost advantages from up-to-date pro 
es. In some cases there is great need for replace 
ent ot equipment which ts really obsolete. In other cases 
pment can be improved by more or less inexpensive 
lterations, and in still other cases a general reorganiza 
plant personnel, plant equipment and operating 
gram is all that is necessary to increase efficiency. The 
s¢ 1s to make present Operations more profitable 
ng advantage of such modernized procedures as 
luce production costs. 
much 
an be accomplished. One good authority on the 


e welding departments there is certainly 


has recently stated that only 50% of the welding 
s being done is quality welding, and that quality 


xy is the only kind of welding which yields a 


n the long run. To correct this condition there are 
] 


ngs to be considered. Probably the most important 


st of the control which is exercised over welding 
ns. If this control is intelligently applied, the 
ent operates 


greatest profit, but if the 
is not adequate, there are many sources of 


with the 
pront 
matter how much money is spent for the pur 


pose of getting the best possible equipment and materials 
\ second 


welding processes | 


point to be considered is that each of the 
ave been improved during the past two 
years to such an extent that performance data based upon 
considered obsolete by 
The 


and modifications which have been made in the 


the use of older procedures are 
the plants 


using the improved methods of today. 
changes 
helds of gas welding, are welding and resistance welding 
have one fundamental principle in common which 1s a 
more efficient utilization of heat. No program of super 
vision is complete which does not provide for keeping 


up-to-date on these improvements which are being made 


both in processes and in procedures. It is going to be 
very profitable during years immediately ahead to see that 
the welding department is thoroughly modernized at least 
as to operating methods 
fail to do this 


behind othe 


The welding departments who 
are quite apt to find themselves falling 
departments who are keeping up with the 


general trend toward modernizing for better profits, 
> 
Values—Something to Boast About 
NOTHER outstanding example of the right way to sell 
the welded product is found in a recent magazine ad 
The 
The 


advertisement, itself was printed partly with aluminum 


vertisement of the Aluminum Company of America. 
subject of the advertisement was aluminum chairs. 


ink, making it an unusually expensive as well as attrac 
tive piece of copy. Illustrations in this copy were so 
well done that it was almost as good as an actual demon 
stration of the 


strength and serviceability. of welded 


aluminum chairs. The point was strongly made that the 
welded article is not only as good as any other chair, 
but is actually stronger and better. Advertising along 
this line is beneficial to the welding industry as a whole. 
It lets the public know that the welding processes can 
be used te 


give the public better products, that is, better 


values. In the long run it will help to raise the standard 
of practice in the industry and to create a larger public 
demand for welded articles. Manufacturers who are do 
ing good welding should not hesitate to let the world know 


about it—in fact, they should boast about it. 
> 
A Tip for the Job Welder 


ATA obtained from a current survey of job welding 
shop activities indicates that probably less than 20 
per cent of the job shops are getting any hard facing bus! 
This is 


any shops located where some potential hard facing busi 


ness. 


really surprising because there are scarcely 


ness does not exist. The work is certainly a profit pos 
sibility because a few shops specialize in it and show good 


Carnings Phe re are [wo things the job shop owner can 


do in the slack season to increase his hard facing business. 


lirst, he can make a study of the possible applications of 
the process; and, second, he can survey the plants and 
i to locate F 


1 1 
he does these two things ar 


factories in his district possible customers. It 


will tind in most cases that 


there is enough work to be done to make it worth his 


~ 


while to learn how to do this work right and to spend 


some of his spare time selling the service 
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» | * ECONOMIZE 
GAS ii 
Welds Better i - 

Any Metal 
Anyw here 
An vlime 





Oxy-acetylene welding has many advan- 
tages over other methods of manufacture 
and assembly on a production basis. 


A gas weld can be made absolutely leak- 
proof. It can be machined after welding. 
It is as flexible as the metals it joins. Gas 
welding is not limited to ferrous metals. 
Copper, brass, aluminum and many alloys 
are handled with equal facility. 


RECO Production Welding Methods 


RECO High Speed 
Welding Outfit 


2 PES 


: . , , , | 
as applied to the welding of duplicate parts in large quan- / 
tities place these operations on an entirely new efficiency | 
basis. As a result, there is an appreciable improvement in . 
the quality of the product, while at the same time the cost - 


is reduced materially. 


The Rego “High Speed”? Welding Outfit is especially de- 
signed for mass production. It includes Red Star Duplex 
Regulators which maintain absolutely uniform delivery 
pressures and a neutral flame despite tank fluctuations. 
No time is lost through flame adjustments; no gas is wasted. 
Also included is the Rego Economizer, which shuts off the 
flame when the torch is hung on the hook and re-estab- 
lishes the neutral flame by means of a pilot light when the 
torch is lifted from the hook. 


Rego Welding Engineers are trained to solve unusual pro- 
duction problems. Write, giving full information, and our 
recommendations will be submitted without obligation. 


The Bastian-Blessing Co. 
246 E. Ontario St. :: Chicago. Il. 
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Hydraulic Press 


ess is five feet long by about 
ve inches high. It has a ca 
ver 100 tons and is used for 
ng large steel members used 


fields and shipyards neat 


1 


ch, Cal. It will easily strai 





Hydraulic Press Welded of Scrap Ma- 
terial Has Large Capacity. 


tx4-inch axles, large I-beams, 


ings tor heavy gravel trucks 


( truction of the press is entirely 
scrap material found around the 
blacksmith shop, which reduced 
of the machine materially. Fif 
[-beams form the upright sup 
embers at each end to which 
r led 12-inch horizontal I-beams. 
gether form the main frame of 
¢ ss The upright I-beams are 
t the bottom to a 6-inch c¢ 
it the rear, and to a 6-inch | 
the front end, which form the 
s tor the portable 


feature ot 
Odd scrap wheels about six 
n diameter are welded to the 


the use ot scrap pleces ot 


her material, whicl 
ee 
cleverly made fifth whee 
er plate, and a short tongue 
| 
| 


ace, makes the piece of 


easv to move about from 
ace in the shop. 

f 6-inch Shelby tubing wit] 
alls, properly machined, form 
plunger for the ‘} 


press W iC 1] 


d by two punips. one low pres- 





sure and another one for high pressur¢ 


work. The low pressure pump has a 


1'-inch plunger, while that of the high 
pressure pump has a !2-inch plunges 


Oil of a special quality and consistency 


1 } 


made Or use in pumps Oo! this Kind 1s 


used in operating the press 


The main pressure piston has a 
clearance of 15 inches and is raised by 
an arrangement of two 50-pound iron 
weights suspended at each end of the 
press as seen in the photo. The truss 
rods over the top as shown are 1 
inches in diameter. 

\ welde 


in operating the pumps, made of an old 


| container for the oil use 


piece of &-inch pipe, is seen between the 
two punips. 
This interesting piece of welded 


equipment was designed and built by 


the D. & R. Welding & Blacksmith 
Shop in Long Beach, Cal., of which 
DD. M. Powell is manager. The weld 


ing on the press, which was entirely by 
the electric are 


R. H 


process, was done by 


\nderson, also of Long Beacl 


Grinding 
By H. Locwenbergt 
Modern manutacturing methods are 
including more and more the use. ot 
parts fabricated by welding, and many 
parts formerly made of cast iron now 


are made in the sheet metal shop The 


*Keller Division, Pratt Whitney Co 


welds on such work usually must be 
leaned up to present a good appear- 
ince. For this purpose, flexib'e shatt 
juipment is used very extensively fot 
ing the welds to a smooth surtace. 
Figure 1 


this purpose. 


shows typical equipment 

With this equip 
ent, welded joints are dressed down 
grinding wheel very rapidly and 
tsily to a smooth surface. Later, sand 
ing drums and dises are used with the 
same equipment to smooth and finish 
t] The machine illus- 
trated is best suited for light work. This 


machine 


e ground surtace. 


can be furnished with a mul 


tiple speed arrangement or with a 
longer flexible shaft and a higher stand 
for floor work. Larger sizes of ma- 


chines are available to suit the nature 
t the work. 

Kigure 2 shows some of the grinding 
done on sheet metal work and structural 
ron \t the left is a tvpical sheet metal 
cabinet to house the electrical controls 
of a well known automatic machine tool, 
This cabinet is built entirely by weld 
ing, after which the welds are dressed 
lown, 


producing a very smooth and 


workmanlike job. To the right in this 


photos 


graph is a typieal structural iron 


bench unit which combines lightness 
with strength. Here again the welds 
are dressed down to smoothness by 


use of flexible shaft equipment. 

\ large fabricated sheet steel truc 
ure built entirely by welding is shown 
Here again all joints are 


smoothed down by grinding. This is 


typical of many jobs now built and fin- 


Welded tanks 


hed in this manner. 





Figure 1. 


Grindina Equipment Handles Work of All Types. 


Permit Smoothing Down Corner Welds. 


(Above, Left) Typical Flexible Shaft Equipment. 


Figure 2. (Below, Left) 


Figure 3. (Above, Right) Accessories 


Figure 4. (Below, Right) Dressing Welds on a 


Bronze Statue. 
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P ound in the corner t] small 
nai et nel the reat variety 
( er ipe ible ike pos ible 
most tf heet meta 
(orname ir] herever it 1s 
elded ke ( vith small 
et nd w ed stone Welded 
¢ part culat 1 rchitectural 
mcrie leaned by means ot burrs 
ne rot file \itet! ire t 1s pol 
ed wit ind dru 
Phe removal of welds on a bronze 
tatue is illustrated in Figure 4 Flex 
rT iit equipment used very widely 
tatuary work and is found in the 
tudios of man famous — sculptors 


(srinding has a further wide use in fin 


moulds used for making brick 


Such moulds must have square, 


whic wu ed to be obtained 


Now. these 


rp corners, 
by laborious hand tooling 


> produced easily and quickly. 


Bearings 


Bearings nik be considered as a 


modification of bosses, but thev are of 


very much more miportance mn the suc 


cessful operation of a machine because 


the bearing is the point at which the 
load is taken. In general, it must be so 
designed so as to take this load and 


transmit it to the supporting members 


of the machine. We will assume in this 


discussion that the type and dimensions 
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Figure 3. 


of a bearing have been determined and 


that it is purely a question of support 
and location. 
course, 


pipe placed on a flat supporting membet 


The simplest bearing is, of 


and welded thereto, such as is desig 


Where the bearing 
that 


nated in Figure 1. 


must be raised due to the fact 


increasing the height of the support 


would involve a large expenditure of 
material, then the bearing which may 


WELDING 


be made up ora pipe can be supported 


by a block such as is shown in Figure 


This bl 


S DIOCK hay ie 


appear 


a rectangular block 


shaped to give 
‘ 


, 
a ZOO ance I mav be merely 


This, of course, 


welding than Figure 1, 


with the need of rais 


involves more 


but it does away 


ing the support as a whole. 


\nother tvpe of bearing consisting ot 


two the support is 


plate : welded t 
used fre 


shown in Figure 3 This is 


In Cases Where 


quently 


volved and is very simple and 


constructed. made 


of plates to the cle sired shape, depend 


ing upon the need for appearance, or 


‘| he 


center line of 


may consist of rectangular blocks. 


accuracy with which the 


the bearing must be located will deter 
mine whether or not the 


drilled 


the 


parts may be 


beforehand This involves not 


themselves but 


bearing parts 


-~ t 


only 


also the other parts of the machine. 


t 
\ modification of the bearing shown 
Figure 4. 
his consists essentially of a split tube 


in Figures 1 and is that in 


with bosses at the split for obtaining 


a slight variation in the diameter of 


the bearing and with plate stiffeners on 
a 


In the illustration shown the 
plates were bent 


the side. 
and carried along the 
support members. This was made nec 
essary by certain design requirements 
but it is also possible to use these plates 
and increasing 
the thickness ot the supporting mem- 


without bending them 


' 
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bers to take care of the belts whicl 
fasten this removable bearing to the 


machine.—From 
26, Series 2, by 


4 1 p plr ation Sheet N 0. 
Lincoln Electric Co. 


Garbage Conveyor 


The main frame of this conveyor is 
of +inch which are 
welded cross members for supporting 
the rollers the 
belt. Corner brace plates, after cutting 


angle iron, to 


which carry convevor 


ENGINEER 





and shaping to proper fit 
place as seen in the picture 
This conveyor, whicl 
span when fully assembled and 
was built for the citv of Phoer 


by The 


Ington 


Convevor mpal 
Park, Cal ot whi 
is welding 


tendent. Mr. Keith states 


roreman ind shor 





“Welded Whenever 
Wide Range of Fabrication 


Possible’’ Pern 





ing this and various other simi 


ment, their rule and_ policy 
welding whenever possibl 
tical. This company designs 


factures all kinds oft 


ally built industrial tanks, was! 


CONnNVeEVOT 


ete., including large power drivet 
ing and polishing machines f 
and other citrus fruit raised o1 
mercial basis. 
In all of the 
ditferent 


work of build 


ty pes ot equipment 


plays a very important part, | 
cutting and = shaping specially , 
parts, and in obtaining ultimate ' 
mum strength and rugged et 
for the machine or article beit 


Reinforcing Steel 


Welding in the fabrication 
curing of reinforcing steel for 


viaduct and bridge work wa 


I 
} 


put into practice by the city 


(Angeles, Cal., in the constructi 
viaduct across the Union Pac 
Santa Fe railway tracks 


The manner of fabricatio1 


inforcing steel in hinges, 
termed, is shown clearly in 
Four of these hinges are an 
the 
form what is termed the 
the 


sectic ms 


concrete at each abutment 
hauncl 
arches of viaduct are col 
in four termed rings 


which 


called railw \ I 


are 






Figure 








and are 


iv rings, 


{ the 


viaduct serving bot] 


way and regular highway 
e hinge shown in Figure | 1s 
railway spring hinges, which 
than the highway 
load it 


hinges due 

eater carries. It is 
{ 234-inch round stock vari 
spirals 30 inches in diam 

locked and each secured with 
lace weld. 

ehway haunches are similar to 


iy haunches, except for diam 


crown hinges, or those used 


wn or top of the arch, 


stead ot two) 


are 
interlocked and 
piral rings. These are tor the 
while the 


linges, highway 


nges are the same as for the 
haunches, except that they are 


1 diameter, and are also larger 


eup view of some ot the welds 
vork is clearly shown in Figure 

1 of 6,720 tack welds and 416 
18-inch lace welds were required 
ibrication of these spiral hinges. 
e of welding in these members 


ssible 


rried out the design accurately 


a perfect piece of work 
permitted handling on the job 
langer of damage to the mem 
\nv other 


would have 


ractical, due to the great weight 


method 





Figure 2. 


ses. All of the welding of this 
ng steel in this job was by the 
rc. 


e 3 shows the haunch hinges 


ng out from their concrete 


ge in one of the abutments. In 


t 


o these hinges, 


two rows of 
square steel bars extend out 
d below the hinges. These are 


ntrados and extrodos, and com 
main reinforcing for the ring. 
extend the full 
aunch to  haunch, 


Mars 


distance 
and ar¢ 


together where they meet at 

vn and to the dowel bars 
ng out from the abutments, 
welding was adopted, the re- 
nt was that these bars must 


where they meet for nine feet, 
e secured together by wiring. 
use of welding and the added 
thus attained, these laps at the 
nd haunches reduced to 


vith lap welds three feet an 


were 





THE 


so termed 


WELDING 


ENGINEER 2 


" ~ 


is made by increasing the length ot 
Had it 


ossible to'do this welding under shop 


he welds on these laps. been 


. ! 
conditions, 18-inch welds would have 
been sufficient to withstand any strain 
laced upon these members. \bout 


300 feet of top welding and 1,100 feet 
h 


OvVeT 


ead work was required in these 


ocations 





) 


here were approximately 3,200 tons 


Figure 3. ot this welded reinforcing steel used in 


is viaduct. Fabrication, welding, and 
six inches in length Phe use of weld icing of the reinforcing steel in the 
ing also made possible a smaller hinge job was done by the Soule Steel Co., ot 


section and a more effective 


supporting Los Angeles. Plant fabrication and 

member. velding was done under the supervision 
These three - and - one-half - foot lay ot A. Aland, with G. Russell in charge 
welds required, were greatly in ex f shop and field) welding. Erection 
cess of the actual needs, as was pointed under the direction of Chas. Blod 


out by the engineers, but due to thr 


gett, superintendent, and W. J. Can 


difficult conditions under which much eron, resident engineer for the Soule 
oft the welding had to be done such as Steel Co Mr. a: Miedroth. engineet 
narrow spaces under which to crawl for the citv of Los Angeles, was in 
necessitating cramped position ind charge of construction, and F. Brierly 
poor vision for observing their worl ‘ 


is assistant engineer in charge of steel 
overhead welding, etc., an allowance work 





Special Steels 





.65 Carbon By C. H. Jennings, Mechanics Diy 

Ouestion—Can you give me informa Research Labs., Westinghouse [lectric 
tion as to the are welding of .65 carbon & Mig. Co.: “Welding of 0.65 C. Steel 
steel? Is it necessary to preheat o1 vill be difficult and the strength of 
anneal the work? tl 


the joint will not be equal to that ot 


Answers—By P. P. Alexander, Thom the original materal. The process of 
son Research Laboratory, General Elec velding will ‘burn out’ some of the 
tric Co.: “I have found it necessary to carbon from the base metal and will 
preheat the work to about 300 to 400 roduce a hard, brittle zone adjacent 
(’. before welding and annealing imme to the weld. Heat treating the weld at 
diately afterward. I obtained best re temperature high enough to produce 
sults by welding high carbon steel witl erain refinement will) eliminate” this 
atomic hydrogen process and using a brittle zone. This heat treatment will 
welding rod containing 1.2 carbon lt not make the joint as strong as the 
the welding is done at medium speed, original base metal, however, because 
the resulting weld has carbon content of the lower carbon content at that 


of 0.6 to 0.65. Therefore, I think that point resulting from welding. 
the atomic hydrogen and welding rod of In welding steels of this carbon con 
the above composition would give very 


tent, residual stresses must be kept to a 


good results on the above application ninimum.in order to prevent cracking 
The welds produced by that process can in the above mentioned brittle zone 
be ‘nched and drawn in the standard a ; i 
be que ge and : 1 Il am not ma position to state what 
wav to obtain the desired charactet ] es ae 
babes a ' would happen if the welded joint was 
stics. ‘ : ; 
ISTH eat treated by quenching in oil. Also, 
“Tf the atomic hydrogen process 15s | have made no tests on welds made 
not available, I suggest the use of flux of steel of this carbon content, I can 
covered high carbon electrode or the make no statement as to their exact 
use ota ood bare high carbon yire pl vsical properties. 
the latter case the weld would have . 
In t eee eae F ae 1 ; Phe tollowing suggestions will be 
t¢ > at tre: ¢ e are wife eiec 4 q ¢ . . - 
to be cat treats on elpful in connection with welding 0.65 
trode, however, should not be ¢ ( hist 
than 0.85 carbon. Of course, if it ties ? 
i Ee 1. If possible. have the ends of the 
not necessary to produce a welt I 12 ; 11 - , 
é “ Y CCE to be welded tree So that thev 
strength and composition approaching 2 


se ; - : ilove, thereby eliminating residual 
that of the parent inetal, othe uxed : 


or bare wire electrodes could be use ine as much as possible. 
successfully although the produced 2. Use a high grade fluxed welding 
welds are liable to crack during quencl electrode 

ing and will be considerably weaket 3. Puddle the molten metal with 
and 1 re brittle than the parent met the electrode The carbon lost by the 








base metal forms a gas which must pass 
through the molten pool of deposited 
f | the dep ed etal 1 not 
kept tiie ten state lor enough fo1 
t] vas to escape, the ele vill he 
porou 
$ Peer Otte helptul ino re 
«il Te ru 1 t t 
>. Heat eat the finished eld at 
teniperature enoug) oO produce 
| O ) P i} 1¢¢ 
rain refinement 
Fron the Journa or the Lmericar Welding 


Nitralloy teel is a chrome molvbde 
num alloy containing approximate:y one 
percent aluminum, It is a strong, tough, 
wear-resisting steel which takes a hard 
surface with the hardness gradually de- 
creasing 


toward the centet The grad 


ual decrease in the hardness gives the 


steel a high Impact resistance It 1s 
ud to b t valuable for valves in 
internal combustion engines, pistons, 
piston pin team turbine valves and 


buckets Knegimeet of the Federal Ma 
chine & Welder Co. were asked about 
the possibility of welding this steel by 
the resistance proce because the ma 
terial has become so important for the 
construction of machine parts, tools, 
etc Investigation disclosed that pre 
vious attempts at welding had been un 
atistactorv because of the tendency ot 
the aluminum to oxidize and leave oxide 
inclusions in the weld 


operation failed where these oxide in 


clusions occurred and left soft spots. 


Phe nitriding 


Sample sof the material were obtained 
and some additional experiments con 


] 
| 
! 


ducted by the Federal organization. The 
technique was finally developed which 
made it possible to produce welds hav 
ing satisfactory hardening properties 
One report received states, “The case 
hardness is excellent and apparently 


uniform a without soft spots the 





1 
} 


whole leneth or the sample he ap 


pearance of these samples both betore 
and after nitriding is very good and we 
had considerable diffieu'ty in finding the 


location of the weld to obtain the sam 


ple for examination.” 

M. LL. Eckman, of the Federal Ma 
chine & Welder Co., states that 1l-inch 
pieces are successfully flash welded on 
a standard hand operated butt we'ding 
machine This steel does not flash o1 
upset like ordinary machine steel but 
more like a very good erade ot high 
speed stee] In other words, there is 
little absorption of heat into the body 
itselt Therefore, the flashing must be 
rather long and the upset instantaneous 
and powerful. It is considered that the 
formation of aluminum oxides is pre 
vented by the are flame = surrounding 
the junction of the metals and keeping 
the air awav. Steel one inch in diam- 
eter can be welded at the rate of 150 per 


hour, and steel two inches in diameter 
at the rate of 80 to 100 pieces per hour 
The weld will show an enlarged grain 
structure which is a typical result of 
any localized application ot heat to a 
normalized steel structure and occurs 
in all tvpes ot steel regardless of the 
manner of heatin It is also con 
sidered that this grain structure can 


be reduced to very nea 


‘ly normal by 
suitable heat treatment immediately 
after welding. 

Nitralloy is being used extensivels 
in the industrial sections of the east and 
middle-west fon the manufacture of 
dies, cutting tools and machine parts. 
Stainless 


Although the welding of stainless 
steel is no longer ditheult, an unusual 
application sometimes arises which of 
fers more ot a problem than the mere 
welding process. Such a problem pri 
sented itself recently and its solution 
offers a possible aid to many others 
using this comparativel 
llegheny Metal food 


container, a manutacturer wanted to 


new alloy. 


In making an 


solder the seam an the inside of the tank. 


] 1 
t 


also to weld along the outer flange for 
ereater strength Solder would cover 
the seam smoothlh and prevent food 
particles from lodging which might de 
cay and contaminate subsequent batches 
He found, however, that after the weld 


ing operation had been performed, a 
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hard oxide deposit in the sear 


ed the so'der from adhert 


ne 
process vere reversed the £ 
perature required for welding 
F.) would melt the = soldet 
point, 450° ). 
engineers of Joseph T. R 
Son, Inc., Chicago, suggest 


that was successfully det 


fore the Waukeg in, [1] Weld 


ciety recently. To avoid tl 
able deposit of oxide, the t 
soldered and partly filled wit 
fore welding. The water served 


the intense welding heat tha 


and prevented the solder f1 
Ryerson \T le eheny \letal \ 





Water in the Shell During Welding 








Weld Design 





Structural Assemblies 


\ssembled members are generally de 


signed lighter for welding than tor 
riveting. A welded roof truss has few 
if any gusset plates, and its tension 
members require no allowance for rivet 
holes: welding saves 20 to 30 percent in 
weight of roof trusses. In very heavy 


trusses, such as are used to carry floors 





Figure 1. Gusset Joint in a Heavy 
Welded Truss. 


vents Melting the Solder. 
and a Type “S” Wilson Wel 
used in conducting this test 
gheny solder and special flu 
by Rverson Company was 
the soldering application 
of buildings and so 
columns in addition, welding 
eliminate gussets but creat 
their size and weight, becaus« 
stress can be transferred pe 
inch of gusset surface b é 
rivets: Figure 1 is | 
seted joint in a_heay el 
Welded plate girders are cle 
material without anele 
depth is therefore a large 
of total depth than in vete 
furthermore, no aliowance ( 
for rivet holes in tension flang 
ers are plates instead of angle 


therefore, about halt the weight 


for riveting. and no filler 


between stiffeners and wel 


» 1 ] = oe 
are we'ded plate girders 
1 


riveted ones, but thev are st 


given section modulus 
compression flanges 
braced by being welded 
Figure 2 shows a pair o 
girders: the additional 


have been made thicker tl 


practice in riveted construct! 


no holes need he punche 











n 





1} 1 } 
em, and because muitipiicity 


vould seriously waste 





ind bracing, welded 
connections are especially 

igeous and provide 100° percent 
strength and the limit of possi 
stiffness whenever required, as illus 

he test specimen of Figure 3 

( uous beams are practicable with 


nd are sometimes advan 





Figure 5. All Beams and Girders Are 
Continuous. 





figure + shows a test speci 
ich illustrates one economical 
‘ontinuous beam-to-girder con 
\ll beams and girders in the 


SHOWN mM Figure 5 are con 


om ¢ aper, “Application of the 
on Welding and Gas Cutting,” read 
D. Fish, Consulting Structural E ngi- 
the Westinghouse Electric & Mfg. Co 
lmerican Welding Society, Neu Yo k 

\ 1s, 193' 


Redesign 


es after a product has been 


ve welded, a still further 


ent in the production econo 


the product itself can be 
ut by redesigning \n in 


Case 18 ce scribed in the Keb 
sue ot Oxy-dcetylene Tips. The 
In question was a pressure 
for paint spraving and indus 
brush equipment. 
is a pressed steel tank having 
ble lid or cover which is lifted 





WELDING ENGINEER - 


ryt 


vable, the method of locking if to the 
ink is very important. A locking de 
vice was designed which proved prac 
ical, and then it became necessary to 
ch a circular chrome-molybdenum 
teel flange to the lid in which = the 
device could fit. 
he cost ot attaching this flange by 
veting was very high, so riveting was 
ndoned, and oxy-acetvlene welding 
ibstituted. Later, a serviceman noticed 
job and suggested that a still further 
vement could be made by rede 
gning the flange so as to permit weld 
ng on the inside instead of on the 
outside, and recommended the use of 
bronze welding in place of using a steel 
filler rod. The result of following this 


suggestion was that the welding time 
) 


jure 2. Plate Girders with Additional Flange Plates Welded On. Figure 3. Test of was reduced from 25 minutes to eight 
Beam-to-Column Connection. Figure 4. 
Connection. 


Test of Continuous Beam-to-Girder minutes. with a corresponding economy 


in the materials used. It further de 


1 


otf when refilling or changing the color veloped that locating the joint on the 
\ 1¢ i } A Ile Sd ma ven ! . 
of the paint. Since the cover must fit inside eliminated) the necessity of 


well enough to resist 100 Ibs per square SMO thing up the weld prior to painting 


] 


inch air pressure and still be easily re the tank, 





New Applications 





he decision to fabricate so large a 
valve out of welded steel plates instead 
of the usual cast iron or cast steel type, 


\nother unusual piece of equipment s based entirely upon price. To have 
tor the oil industry has been ce velope | pattern to cast the body parts for this 
and pertected in the American Tank & ilve would have cost a considerable 
Equipment Corp. plant at Oklahoria um of money. Unless hundreds of 
City, the manutacturing subsidiary of these valves could have been cast from 
Black, Sivalls & Bryson, Ine., of Ba the same pattern the cost of a cast steel 

esville, Okla. This ts 14-inel or cast iron valve would have been pro 
valve of the balanced tvpe for use o1 hibitive On the contrary, a single 
the Fas discharge line of oil ind gas ilve fabricated out ot steel plates can 
separators he made at a very reasonable cost 

he 14-inch gas valve has been i1 Black, Sivalls & Bryson, Inc., are in 


| { 
stalled o , shall Oil Companv’'s oe. 
talled on the Mat all Ot pe position to make other similar devices 
4 on I »}] } it was nut it : 2 
Buxton No. 1 Well where it was pu of this nature through the welding up of 


sent nhae argues 4 #, 19ST. The valve steel plates in the place of making heavy 
performed very efficiently and has re castings. A material saving could often 
sulted in four other valves of the sam be made where a relatively small num 
size and type being manufactured b her of these products are required 
B.S. & 2B." 

This unit handles the entire gas dis a 
charge’ trom one ol the big \mericat x = ae 
Oil & Gas Separators, used in the . 7 
Oklahoma City field, and takes the - 
place of two cast iron semi-balanced g 7 
valves and one 8-inch cast iron gat 
valve. The separators used in the Okl 


homa City field are of the Improved 
\merican tvpe, in either the 7/-foot 


diameter by 24-foot 2-inch high separat 


or or the size 7-foot by 27-foot Ameri 
can separator. The 14-inch valve 

fabricated by “B. S. & B.” 1s the largest 
partially balanced gas regulator valve 


of its type ever built for use in the oil 





industry It is fabricated entirely out 
of steel plate, welded and machined 
Black. Sivalls & Brvson at their Okl 

Welded Construction Was the Only 


homa Cit plant Economical Way. 
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Digger Boom 


4 


\ rather novel application of weld 


ing to heavy duty equipment is a digger 


boom which was fabricated by the 
Popeka Are Welding Co., Topeka, Kan. 
This boom was made to operate on a 
belonging to the 


and boat Victory 


Sand Company, who operate the larg 


Be’ 


The Only Bid for Welding Got This Job. 


est sand plant in that vicinity. It has 
been in operation about eighteen 
months, and so tar there has not been a 
single failure in any of the welds. <A 


short time ago the owners shut down 
the plant and raised the digger out of 
the river to allow taking the photo 
graphs which accompany this article 
Mr. Meinholdt, proprietor of the 
Popeka \rc Welding Ce states that 


thev were asked to make a bid on this 


boom along with several other construc 
tion companies, and his company was 
the only one to turn in a bid for an all 


welded structure Both bolted and 


Tving Bundles 


There are probably Tew people who 
would think of using a spot welder for 
tving packages, but the 


fact is that this is an application of spot 


bundles and 


welding which has proven to be very 
successful in practice. The equipment 


for doing this work is manufactured by 


the Acme Steel Co., 2840 Archer Ave.. 
Chicago, Ill., and the name Acme Weld 
fast has been given to the device. This 
is a strapping machine which binds 
up boxes, packages, bundles or bales 


with a steel band, which is. furnished 


in large coils and mounted on a reel 
which is part of the equipment 

The reinforcement value of the band 
when used on boxes is dependent upon 
the degree of tension given to the band 
hefore sealing, the temper and strength 
of the 1 th 


steel and e efficiency of the 


H i 


WELDING 


riveted structures were given considera- 
tion, and bids were turned in on that 
The bid for the are welded job 
is said to have been slightly higher but 
there 


basis. 


was a considerable saving: in 


transportation, because the entire unit 
could be welded on the job and this 
saving was enough to more than offset 


the difference in the bids. 





It Pays to Offer Welding Service. 


The boom was constructed by weld- 
ing one-inch plates 4 inches wide to the 
which is 4x4x3 
| beam 


top angle iron, inch 


and to the centers. In the 
photographs it is impossible to see this 
[-beam on account of the rocks piled 


up between the joints. This boom was 


lengthened about 25 or 30 feet and is 


slightly tapered towards the ends. There 
is a 10-inch pipe running through the 
center forming the suction line. \n 


endless chain runs inside the angle iron 


on the sides. The diagonal cross braces 


shown in the’ picture are = 4-inch 
channels. 
sealed joint The Weldtast machine 


makes a joint which tests fully 95 per- 
cent of the strength of the band itself 


and is justly considered to be superior 








First the Band Is Tightened and Cut Off, 
Then a Pull on Lever Joins the Ends 
Permanently. 
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hands for this purpose 
has a galvanized finis] 


The whole machin 


Standard equipment operates 
evele, 110 and 220-volt 
shop currents, 
formers can be supplied 


plies enough current for 


This packaging 


rated by one man, and no 


jaws of the stretching mechat 
volves a large gear 
The cutting lever is mov 


from the coil at the exact 
the welded joint 
operator then pulls the 

forward, making the elect 
the weld and completit 





Complete Acme Weldfast Unit 


bands per day can be 
man on single strap shipments, 
ing three to four straps per 
cluding the time needed 


Where more than one band 
each unit or 


greater number of bands can 


This ingenious machine 
to practically any si 
being used for 
ranging from small packages 
road tie plugs to lar 
goods and bales of wood 
over 300 pounds. 


which makes it impossible 
package without leavi 
dence of tampering. 








gure 1. A Simple Method 
f Checking Segregations and 
Non-Uniform Structures in 
Welding Wire. Those Shown 

the Top Row Will Pass 
Standard Requirements 
While the Defects Shown in 
the Bottom Row Show Segre- 
jations Due to a Non-Uni- 

form Structure. 





Qualifying 
the Welding Wire — scwrin. 


N’ \V applications have imposed more rigid require 


ments upon welding and welding technique. The 
| ae ca ee : With the increased attention being given to the 
ption of fusion welding by the American Society of ith the increased attention Being given tO tie 


ig, ers 
lechanical Engineer x pressure vessels has made . 
echanical Engineers for pressure vessels has made it quality of welds, no feature of procedure can be 
idatory tor manufacturers to develop their welding to ; 
gh degree of perfection. The object of this discussion neglected. The author discusses the qualities 
s to point out essential requirements fundamental to the : : ‘ 
an ae 1: of welding wire and points out methods of 
nment of higher grade welding and the importance ot 
ing good welding rods. determining the results that may be expected. 
in the primary development of a high-grade welding : ; ; ; ; 
rocedure, both for electric are and oxy-acetylene welding, The exacting investigations of the quality of 
ost of the large concer rcia interested 1 : 
— ge concerns commercially inte rested in the deposited meted eve typical of the tendency 
welding began their research on the assumption that the 
veld metal should possess characteristics of tensile to rate welding wire largely on the basis of per- 
strength, ductility, structure, resistance to shock and ; ; , P , 
formance in the higher grade welding which is 


specific gravity at least equal to those of the parent plate 
‘eld metal suitable for high-grade work must be metal 


involved in pressure vessel construction. 
urgically sound. 

Both the oxy-acetylene and electric arc methods of 
iding play important parts in the welding industry of hese rods should be purchased from a manufacturer or 
and each process has special merit in certain fields supply company < 


noleati : ° 
ication. For this reason, and also be ause rods then. unless it 


} 


f unquestionable reputation, but even 
it is known beyond any doubt whatsoever 
that rods are manufactured to strict specification based on 
sses will be discussed separately. With the electric exact chemical and phy sical 
velding process, the commonest method of welding — be carefully 


anner of deposition are quite different, the 


tests, every shipment should 
checked and rod which does not come up to 


en with bare rods or electrodes. Even without the standard set should be rejected. Examination should 


ng, the deposited weld metal is remarkably improved not stop with mere chemical analvsis as is often the case. 
ood, clean welding rods are used. \ very inferior quality of welding rod may check up sat- 
secure the desired type of weld metal, it is very jsfactorily for the chemical analysis. Sample rods should 


to make a careful study and analysis of the avail- be taken from different bundles in each shipment, and sec- 
ding rods. Other factors being the same, a weld tions cut from each rod These sections should then be 
little better than the quality of the welding rods. ground on a medium fine emery wheel on each end until 


: : : : 
aper read at the Seventh Annual Welding Conference, Purdue the saw marks are removed. By carefully etching these 
I ajfayette, Ind., December, 1921 - a ats = a cl ae pare . : , ~ : i re 

uilaear. Motes tant Midian Ca. Leni. 2 end surface ( cal heterogeneity of the material 


7 
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becomes apparent hig. 1 shows a marked variation in 


chemical heterogeneity of two welding rods, both of which 
have the same chemical analysis. The structure of the 
rods shown in the top row (Fig. 1) 1s good and will pass 


standard requirements. The structure of the rods shown 


in the bottom row is poor. They contain segregations due 


to a non-uniform structure which is so clearly manifested 


In porosity and pipes that high-grade modern welding 








Figure 2 The Bare Rod Weld (Above) Has Been Eaten Away 
After Being Submerged in Acid Solution While There Is Little 
Change in the Coated Rod Weld (Below). 


could not be accomplished with this low quality rod. 

Che physical properties of this type of metal deposited 
from mild steel rods are as follows : 

Tensile strength $5,000 to 50,000 Ib. per sq. in. 

Ilongation in 2 in.—8& to 15 per cent, 

Reduction of area—20 to 25 per cent. 

Charpy impact values—S to 12 foot-pounds. 

\ microscopic study of this type weld shows very often 
that the weld metal contains a number of defects such as 
porosity, cracks, segregations, nitrides, oxides and incom 
plete fusion. Weld metal with such defects will not 
stand up under a severe pressure test and is usually found 
to be very brittle. Microscopic investigation in conjunc 
tion with other tests reveals that it is the presence of the 
nitrides in the weld which causes most of this brittle 
ness. hese nitrides are a result of contamination with 
the gases of the atmosphere during the deposition of the 
molten metal 

In order to prevent this atmospheric contamination, 
some type of coated rod should be used. With the coated 
welding rod, as well as with the bare rod, the same care 
should be exercised to prevent rods coming into use that 
have not been physically and chemically tested. 

Care should be used to select a rod which has the 
proper diameter for the nature of work being done. This 
factor should be carefully studied by the welding super 
visor so that the sizes will be adapted to the conditions 
of the job and the technique emploved. The current and 
amperage of the welding machine also must be varied ac 
cording to the nature of the work and the diameter of the 
welding rod. Light sheet metal and plate require only a 


small amount of amperage. This amperage s] 
increased proportionately to the diameter of weld 
and thickness of plate. 

I“xperience and practice will teach a welder to re 
the type of weld deposited during the welding oj 
Through the use of covered rods and foliowing the 


technique, the physical quality of deposited metal 


materially improved. The physical properties ot 














Figure 3. Welds Similar to Those in Figure 2 Were Giv 
a Bend Test with the Result that the Coated Rod Wes 


Shows Superior Characteristics of Ductility. The 
Rod Weld Shows the Fracture. 


of metal deposited from mild steel rods are as fol 

Tensile strength —05,000 to 72,000 Ib. per sq 

elongation in 2 in.—25 to 30 per cent. 

Reduction in area—s0 to 68 per cent. 

Charpy impact values—20 to 40 foot-pounds 

Specific gravity—7.84 to 7.854. 

By using the covered welding rod many ad 
significant qualities in the weld metal are obtain 
2 shows two parallel weld beads laid down on 
plate. Bare rods were used on one bead and cov 


v 


were used on the other. The specimen was thi 


merged for 75 hours in a 1-1 solution of hyd: 
acid at a temperature of approximately &O deg 
(room temperature). The bare-rod weld shows 
combed structure which has been eaten out by tl 
of the acid, while the covered-rod weld is relat 
affected. Consequently it is obvious that thi 
resistance of the covered rod weld is far super! 


} 


of the bare-rod weld. Fig. 3 shows two welded be 


re 


down in a similar manner, one being a bare-rod ws 


the other a covered-rod weld as before Che pl 
then bent through an angle of approximately 13 
Phe bare-rod weld cracked and failed and in so di 
crack extended into the parent plate. The co 
weld showed no sign of fracture. Here as in the c 
test the superiority of the protected rod weld 1s 
obvious. 

In determining the ductility of the weld met 


welded joint, the bend test is of considerable imp: 


The bend test specimen is marked with centet 
marks in the weld metal on the outside fibres 
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veen center marks is taken and the specimen is 
until flat upon itself or until fracture occurs. 
ding, the distance between center marks is again 
fibres 


specimen 2! 


the per cent elongation on the outside 


Fig. + shows views of a bend 
4 in. wide which had an elongation on the out 
f this illustra 
64 


such as 


es of 64 per cent. The purpose « 


to specifically present or advertise a pel 


gation on a bend specimen, as results 


often been obtained, but to present a clearer pic 
the manner in which the material 1s stressed in 
vital importance that thorough fusion be ob 
weld to insure a high joint efficiency and pre 
lhe most accurat 


possible failure in the weld. 


determining whether good fusion has been ob 
weld 1s by Miscroscopic study. 
test 
sect was cut longitudinally 


However, a 
hig. 5. A l in. 


from 


sical is shown 1n square 
a welded plate, In 


one-half weld material and one-half parent ma 


forged to a 34. 1n. 


+ 


OO de- 


Phe 1 in. section was 


section at 


square 
a temperature never exceeding 1,4 
rees | \iter forging, the specimen was machined and 
ings were allowed to remain on the specimen as 

led up in machining. There was no breaking off 
: ings at the junction of the weld and parent metal, 
hat there was perfect fusion between the weld 
plate. test 


etal was not 


This may also be used to indicate 


embrittled through the forging 


as would result should the weld metal contain 


amount of sulphur. 
re are a large number of people who have conceded 


elding is now entirely scientific and that welds can 


~ 


re being made on a commercial scale equal to and 


than the parent plate, yet they will argue with 


apparent reason that the plate material has been 


land the structure damaged to such an extent as to 


tor 5 inches away from the weld, and therefore 


without good reason that the weak point of a 


S just from the weld. This is not the case, 


awa\ 
ver, since it is clearly evident from the photo micro 


Fig / 


graphs in Fig. 6 and that the plate material is not 


the vicinity of the weld. Several micro-sections 


from a welded plate as follows: 5 in., 3% in.., 


Z oe ea and '@ in. away from 


‘CTIONS 


In., 


ygin., 3%; in. 


ision zone of the weld and also micro-s« were 


the fusion zone and in the weld metal. These 


were all examined microscopically at 100 magnih 


he structure and characteristics of which = are 


. nin Figs.6and7. The structure of the plate shown 
pically is characteristic of ordinary good quality 
aterial from five inches awav from the fusion 


+ 


to 3g in. away from the fusion zone. Closer than 


shown by microscopic examination, there is r 
gradual grain retinement in the structure of the 
: 

the grain refinement is increased in approaching 


n zone and is at a maximum in the weld itself 
usion zone the structure of the plate is refined by 
from the weld to such an extent that the stru 
the plate and the structure of the weld gradually 
blend into each other without any sharp line of 
tion. Immediately in the weld the refinement is 
showing a structure that is absolutely free from 
ful defects. Results of innumerable tests of this 


ave been practically the same in all cases, proving 
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are consistent and that the struc 


that the weld properties 

ture in the plate is unattected other than for a gradual 
grain refinement as the fuston zone is approached Phis 
tends to improve the structure of the plate material in 


] 
t 


the proximity of the fusion zone, where the need for good 


structure and strength is desirable to imsure against any 


possible failure in the weld or in proximity to the weld. 


The finer structure is due solely to the gradual uniform 


temperature where partial and total recrystalz 


ation has taken place Vhis reerystalization, gradually 


Id into the parent material, indicates 


blending trom th 


thorough fusion and strength 
\s an additional hel; 

of a weld the N 

weld can be X-] 


tained 


in the determiming of the quality 
has plaved an important part. A 
and a radiograph of the weld ob 
] 


yv careful study of the radiograph the porosity, 


lack of fusion and a 


uy inclusions are readily detected 


for further examination Phe specimen can be sectioned 


through the flaws which can then be analyzed microscopt 
We 


help a welder overcome his faults by showing 


cally and efforts directed toward overcoming them. 


can oiten 


h of his weld so he can see just where 


explanation can 


radwogerap 


him a 
trouble has Occul red and how it appears. 
be made to him as to the probable causes and he can then 


be shown how to correct them. By actually seeing a 


“picture” of his work the lesson is more forcibly brought 


to his attentio1 Phe psychological effect upon the welder 


is of considerable consequence. 


Phe N 


structive 


Rav attords an excellent means for the non-de 


testing of pressure vessels and enables a manu 


facturer to produce a welded vessel with a complete set of 





and End Views of a 
4 Inches, Which Shows an Elongation of 64°,. 


Figure 4 Side Bend Test Specimen, 2! 2 


Inches by 


velded joints which can be shown to 
doubt as to the 


radiogray hs of the 
the purel aser to eliminate any character 


Ferrous and Non-Ferrous Alloys 


1 1 1 
\lloy steels have gamed 


recognition very rapidly in the 


past few years and manufacturers are constantly finding 
many new applications for them. The welding of these 


steels is therefore an important problem. In_ practically 


every case the welding of an alloy steel requires a rod of 
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the same alloy the chrome nickel steels are being used welding rods. It is a significant fact that the « 
to a very great extent. The 18-8 steel (18% chrome lene industry has always advocated high quality 
S% nickel) is a stainless Austenitic alloy steel and 1s being rod and has imposed strict chemical, physical and 
used extensively for lining tanks where corrosion resist ability requirements for rod upon the steel mills; 
ance is an important factor. It is also used extensively quently, they deserve a great deal of credit for the 
tor valves and fittings in the oil industry. In the welding trend toward quality welding rods. Manufacture: 
of the chrome nickel steels, the welding technique for elec learned to demand a better grade of material and 
tric are welding is somewhat different than that employed turn has been reflected back to the steel mills 
with the low carbon steels. It 1s necessary to change the then necessary for the mills to keep the chemical 
current characteristics in order to obtain satisfactory within closer limits and to secure the desired 
welds. In most cases covered rods are used and the same — properties in their respective melts. This has all 
general precautions must be observed in welding these for the betterment of the industry in general 
alloy steels as in the welding of low carbon steels. The \s much skill is necessary in welding by the « 
welding is done somewhat faster, care being exercised to lene process as with other welding methods. A 
avoid puddling or working the deposited weld metal. must learn the proper manipulation of the torch a1 
()xy-acetvlene welding is also used in the welding of | just when to use a neutral, an oxidizing or a 
chrome nickel steels with good results. \ special flux is flame. To obtain perfect fusion, it is essential 
available which will prevent contamination of the puddle — plate surfaces or scarfs be in a molten state just ] 
from the atmosphere and will dissolve with ease the re the welding puddle as the rod material is welded 


fractory chromium oxide formed during welding. Such puddle at the same time. Care must be taken to p1 
a flux should always be used for oxy-acetylene welding excessive oxidation of the base metal or filler n 
alloy steels containing a considerable percentage of chro caused by holding the flame in one location too long 
mium. Welding should be carried through to completion using the wrong type of flame. The art of deposit 


as rapidly as possible and overheating of the base metal molten rod material is only learned by careful obse1 


should be avoided. and constant practice. 

The atomic-hydrogen process has been found useful in he oxy-acetylene industry was the first to re 
preventing harmful atmospheric contamination in welding the value of preventing atmospheric contal 
materials with a special affinity for oxygen such as alumi welding. Although the flame protects the puddle 
num. Excellent results are secured in welding aluminum — contamination to a considerable extent, special sel 
and nitralloy with this process, although the electric are ing rods are used where high quality welding is den 
method has given fair results with aluminum when a and the type of flame and technique employed is « 
special flux covered welding rod is used. However, the controlled to give the greatest possible protectior 
oxy-acetylene and oxy-hydrogen methods are most gener puddle. With the use of satisfactory, low-carbon w 


rods, Oxy-acetylene welds have been made in 





| plate with tensile strength ranging from 45,00) 

| sq. in. to 35,000 Ibs. per sq. in. Where special sel 
ing rods have been employed for welding high 
boiler plate, tensile strengths have been secur 
weld metal ranging from 55,000 Ibs. per sq. in 
lbs. per sq. in. With special rods and a reducing 
flame, welds have been made in high-carbon plat 
strengths up to 100,000 Ibs. per sq. in. in the weld 
Che ductility of properly made oxy-acetylene welds 
Figure 5. A Physical " y . 
Test for Good Fusion. ‘ : ' 
A Forged Section of lhe size of the welding rods is also an important 
Weld and Parent Metal 
Shows No Break in the 


erally excellent. 


in oxy-acetylene welding. Further, it is essential 





Shaving When a full knowledge and understanding of the size an 
Machined. of tip for the torch as this has much to do with obt 
a high grade weld. For various sizes of rod tl 


must vary accordingly to accommodate the rod at 
thickness of the base metal. 

The fact that oxy-acetylene welding is applica 
practically every metal and alloy in common use m 
almost indispensable to manufacturers of special! 
signed metal products. There are many alloy steel 








can be more successfully welded by oxy-acetylen 





by the electric method. The field of application 
ally used, with aluminum rods of various compositions different type welding processes is varied and jud 
and a proper flux. The oxy-hydrogen method is rarely ™ust be used by the welder or his supervisor in s 
used for the thicker aluminum plates and shapes. the method for various kinds of work. 
Oxy-acetylene welding is very essential in the 
Oxy-Acetylene Welding For welding or building up metal on cast iron, t 
To obtain high grade oxy-acetylene welds the same acetylene method is far superior to the electric 1 
fundamental principles apply as in electric welding. One = Special high grade cast iron welding rod should 
of the most essential requisites 1s the use of good, clean in welding cast iron. One of the principal 
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Line of Demarcation. There is a Gradual Grain Refinement in the Plate Which Reaches a Maximum in the Weld Itself. 
y tor good results in proper heat treating prior ing operation and on completion the work should be slowly 
nd during welding, always bearing in mind the size of | cooled either in a furnace or through the use of some im 
tion and uniformity of the temperature gradient.  provised means, such as covering with ashes or some 
rk should be well heated before starting any welding. material which will prevent the rapid dissipation of heat 
s temperature should be maintained during the weld resulting in chilling 
- 
“The Ideal Application” — welding. A structure designed for bolting or riveting will 
. : prove expensive if welded. 
A Goal to Strive for : 7 
S Next, there are the innumerable details of construction 
By Paul B. Covey* connections, ties, struts, braces and so forth: These, 
” on , too, must be properly prepared especially for welding. 
do we mean by “the ideal application”? Well, Ty os P eo P if. th all ae 
: : ‘es 9 2 46 : . ‘re 1 le fabrication itsell with all its sep- 
ictionary tells us that an “ideal” is “an imaginary woats " oo ; = eer i iy 
Praia . ; arate pro such as equipment, plies, templets, jigs, 
state of pertection. Cheretore, an ideal application must ; we pe oe ‘a ' me. ‘ a, SAPPRES, CeMPes, HE 
> a : ° ; clamps, technique and so torth. 
to a state of affairs where electric welding is used in ony sina ne ; 
sul 1 manner that in every detail we find nothing but Next comes the matter of err including such 
( tion. allied duties as securing qualified welders, training those 
a : ‘ 7 " F Beto are or . . , vu > reldy o eT: 10 
you sav, 1f an ideal refers to a state of perfection — baad £0 tandard, controlling the wel ling operanen 
; - itself, inspection and approval. 
aste our time in idle dreaming? We all know that : = | appro 
never hope to reach anything like perfection. Also, there are such matters to be considered as paint- 
“ih ae , ing, shipping, erection and many other vitally important 
dreaming” 15 wasteful—but dreaming of an 5 pping - —~ I 
g a" age: a : : problems 
d is tar different. There is no fun in striving with | ; ; : 
; . See \s we think over the various phases of this welding 
night for something easily within our reach—real , ‘ 
; program, we can surely agree that we are far, very far, 
e comes only as we exert ourselves to attain those + a ey ee . 
i from the “ideal” in most every case. There are so many 
which require real effort on our part. It is in this Oa iG 
ih : ways in which our present procedure Is tar trom pertect. 
striving on our part to advance further and ‘ ; 
; ; So, as intimated above, let’s think about these problems 
toward our ideals that we receive the greatest We 
jioyment one by one and imagine what would be an ideal condition 
O* ic e * : . . . 
Se for each case in the hope that through our imaginings 
our thoughts of welding, let's visualize for our- es i ; : 
‘ gape: ; beg ; there might be brought out some points which would be 
S i state of pertection—a series of conditions in ; a ' i 
' § : ; , of help to the welding industry in its endeavor to reach 
we find electric welding perfectly applied; in all 


pained _ the highest in point of service and economy. 
irious phases, to the fabrication and erection of er ’ re 
ral steel Next month we shall take our first step into the land 
: of make-believe and think together of the question of 


there 1s | 2 3 . { lesig he »| e 
the problem of design. To be welded designing steel 


structures especially for welding and see 
cally a structure must be properly designed tor ac. i : ae 17 ; > 442 ” 
, what our imaginations will suggest in the way of “ideals 


§ Welling Basiness. Manchester, NB in this connection 








Big Contracts Can 


By Elmer H. Smith* 


HieRI have been many welded heating systems con 

structed im the last few years in Minneapolis and 
St. Paul in office buildings, school buildings, institutions 
and other similar structures. One of the most recent of 
these is the Ramsey Jumor High School of Minneapolis, 
which has just been completed. This new building faces 
Nicollet Avenue near the corner of lorty ninth Street 
and obtains its heat from the present boiler plant located 
to the rear of the present Washburn High School, ap 
proximately LOOO feet distant from the new building. 

\ tunnel leads trom the Washburn High School to 
the Ramsey Jumor High School, and atfords communica 
tion between the two buildings, aside from the passage 
of the steam pipe lines. Between these buildings, on 
the surtace, is to be located the athletic teld for the 
two schools 

In the boiler room of the Washburn school, the ar 
rangment of boilers and steam headers was such that the 
additional heating requirements of the new Ramsey Junior 
Hligh School necessitated extension of the old) straight 
line header trom the old boiler to form a ring or loop. 
Phe space in the old boiler room was limited and two 
short radius 180 degree turns were required in this header. 
Phe diameter of the old header was sixteen inches and 
It was necessary to carefully fit the new loop bends to 
the existing piping in the boiler room, the bends being 
made to an extremely short radius 

\n attempt was made to secure these bends in Minne 
apolis, but they were not available and finally bids were 
obtained tor them from: pipe shops in Chicago at $750.00 
each. Slow delivery and the freight on the bends from 
Clneago to Minneapolis did not make this proposition an 
attractive one and the welding contractor who had had 
many vears of experience in this class of work availed 
himself of the advantages of the welding process and 
fabricated his own bends 

It was necessary to complete this portion of the job 
promptly and there was no sixteen inch pipe available 
at the time in the Twin Cities. Furthermore, the method 
used was found to be less expensive than the purchase 
ot sixteen inch pipe if it had been available. 

the welding contractor prepared careful templets of 
the bends and tabricated these bends in lis own shop 
by rolling three-eighths inch plate into a long tube, weld 
ing the longitudinal seam, and with the cutting torch 
cutting segments from the pipe. The rolled section was 
then bent im until these openings closed and each joint 
was welded with the torch. This work was well don 
and the only equipment required, aside from the welding 
outfit, was a preheating torch and a roller. 

igure 1 illustrates a portion of this header atter it 
had been covered. In the center of the straight portion 
of this loop, an interesting form ot dished head drip 
pot is shown. .\ piece of pipe, smaller m diameter, was 
welded to the bottom of the header pipe, after a dished 
head and an even smaller diameter drain had been welded 
in place This construction is clearly illustrated in the 


President. Smith Welding Equipment Corp., Minneapolis, Minn 
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Be Made Bigger 


A Minneapolis contractor is able to double or 
triple the size of a welding contract by search 
ing out every possible welding application when 
he is estimating the pipe welding on a m 

building. On a single item illustrated he mac 


a profit and saved the builder $300.00. 


] + 


figure and makes a drip pot which will no 
sediment. 

It is interesting to note that this welding 
makes a practice of welding all piping witl 
\t the same time, he includes with the welding 
many accessories, such as pipe supports, hangers 
ets, ete.. and considerable structural worl 
usually done with the are. 

\n example of expert fabricating on the job ts 
in Figure 2. This branch from the heade1 
pipe and two double bends have been mack 
this pipe to leave the top of the header above 


in the old boiler room and to drip down into the 


to the new school building. All of the bends at 
forty-five degree joints which do not. restr 

of steam through the pipes appreciably. Phe ste 
pushed through these offtake pipes, shown inf 


and through one thousand feet of tunnel 
building with a loss in pressure of less than thre 
of a pound. With fittings, the construction \ 
been very difficult and costly. 

To get out of the boiler room and into thi 
quired five bends, one of which is illustrated 1 
3. The change in direction of each of these bet 
ninety degrees and the diameters of the pipe 
were ten-inch, six-inch, three-inch and = two-inel 
bends were fabricated by the welding contra 
notching the pipe, or cutting segments from 
inside of the bend, heating the pipe with the pr 
torch, pulling the openings together and = weldu 
joints. These bends were made of pipe of the 
given. One of the channel supports furnished 
welding contractor is illustrated in this 
These were cut to length with the cutting tore 

\t certain points, and especially in the long 
section through the tunnel, it was necessary 
for expansion. As there was not room 
for a U-bend, and it was not desired to offset 
as is done sometimes to take care of such const! 
piston type expansion joints, shown in Figur 
provided for this purpose. The tunnel is 900 
and there are three such expansion joints in thus 
The supports for these joints were furnished 
welding contractor and are largely are welded 

















tHE 


the 
together 


facilitated with 


bolted 


cutting torch and certain 


where removal 


to repack the expansion joint. 
the 


imnel between two buildings is shown in 
It is of concrete construction and is a splendid 
length is 900 feet and two ten-inch and one 
steam mains, all butt welded, pass through this 
ipported by cross-beams and rollers. These 
ovide free movement of the pipe and the three 
expansion joints, previously mentioned, com- 
r expansion. The 
wall of the tunnel, as well as 


construction. 


two small return lines on 


the h Wig 


tire heating system from the sixteen-inch diam 


header in the boiler to the on 


pipe, 


lers worked for approximately five 


room 


and one 


In some Gases, One-inch 


are all welded 
months and 


usands of welded joints lhe test pressure 


was 

nds of cold water and when the svstem was 
and this test made, only one leak was found 
f course, quickly repaired with the torch and 

vas declared satistactory 

lrip pots in the steam line in the tunnel are shown 


re 6. These are simple in construction, inexpen 


make and enable the removal of condensate and 
nt without difficu'tv. In the side of the lareer nart 








Are Several Examples of the Work Which Was Done by a 
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of each trap a small pipe is welded leading to the return, 
and the cap mav be removed to clean out the drip when re 
quired. 


\t the end of the tunnel in the new building the 
stezm mains rise in a vertical shaft to the attic. These 
risers are shown in Figure 7. * Drip pots are located at 


the lowcr part of t the bend 
ondensate drains from these drip pots 


The 


forty-five degree 


main before carries 
them upward. C 


are clearly shown in this the 


joints, ail 


heure. bends im 


mams are made ot double 
fabricated contractor im his own shop 


Figure Sis a view of the pump and distributing rooms 


n the new building Part of the steam is delivered to 
ti header ar stribut into blast heaters. Condensation 

accumulated here and pumped back into the boiler. 
\ll headers were fabricated in the welding contractor's 
shop Phe railings, gratings and ladders are all ot 


welded construction and were furmshed by the welding 


contractor 


Phe hot water tank stand shown in 
welded construction supplied by 


Figure ois ot 


the welding contractor. 


10 shows a beautiful job of stairway railing im the 


} + ] : jane ae 
pump room, tabricated with the welding torch.  Karling 


of this kind, welded throughout, 1s a better 1ob from 
every standpoint. It has a better appearance, is cleanet 
and 1lU¢ h stro ver than thi titted job. The contractor 


é 


|. 


Minneapolis 


cation for His Services 











Figures 9, 10 and 11 Are Further Examples of Extra Welding that the Wide Awake Contractor 





Can Find Around a N 


Building Project. 


on this job welding-minded. He missed nothing 


that 
or the are. 


Was 


could be economically welded, either with the torch 


Figure 11 illustrates another job which the welding 


contractor did not miss. All of the guards in the fan 


room are made of pipe with welded joints. The screening 
is welded to the channel iron frame. 


12 one branch of the attie main is shown. 
f this 


clearly indicated and the supports under the 


In igure 
The 


below are 


leads taken off « branch for the radiators 


main pipes are shown. The welding contractor made 


the supports of angle iron frames and thereby saved the 


contractor SS00.00 The specifications called for con 


crete supports, but the angle irom supports were sub 


stituted with this saving and also a saving in weight. 
The Ramsey Junior High School is one of three large 

jobs contracted tor by the Industrial Welding & Manu 

facturing Corporation of Minneapolis who are the weld 


ing contractors referred to in this paper. Three or fou 
vears ago the president and general manager of this 
company came to the conclusion that a welding shop 
could do a great deal more welding on a job of this 


kind than just the pipe itself. He proceeded to familiar 
details of 
structures which 
to bid upon this 
In welding contracting it is just as important 


ize himself with the construction and hun 


dreds ot other parts and might he 


welded, and trained himself work ef 
fectively. 
that 


know 


the contractors know the costs of such work, as to 
to do it. 


The result of these efforts and this training is that 


how 


this welding shop can obtain contracts ranging from ten 
to twenty thousand dollars for a complete job instead 
of welding the pipe alone, which might not be more than 
thousand dollars 


two or three This shop is and has been 


busy, employing from fifteen to twenty men all 
are skilled welders of considerable experienc: 
new man employed in this shop must pass a vet 
test, generally similar to that demanded by 
boiler code. 

It is obvious that combined with a pipe weld 
hundreds of brackets, supports, railings, stacks, co 
structural steel work, water tanks and other simi! 
welded, at the 
mendous saving and greatly to the 
welding contractor. 


struction can be same time, wit! 
advantag« 
In one of these buildings 
this same contractor included in his contract for 
pipe, the job of cutting down and removing at 

stack which had served its purpose. Other weldi 


can profit by the experience of this shop Mint 
> 
Metal Congress in Buffalo 
This Year 
Buffalo was selected for the fourteenth annual > 


Metal Congress and I.xposition at a meeting ot the 
\merican Soctety for Steel 


in Cleveland, February 5th. 


of Directors of the 
The week of Oct 
1932 was chosen as the date. 

The exposition and afternoon technical sessio 


174th 


huge building which offers 105,000 square feet 


Congress will be held at Regimental A1 
space, free from pillars and with every expositior 
\mple and attractive meeting rooms for all S 
the Congress are available within the .\1 

This will be the first » that the 
Congress and [-xposition has been held in | 


mor\ 
Natiotr 


> 


rulTale 


vear 


eisenman, Secretary of the American Society 
Treating and Iirector of the National Metal Ex» 
announced. 








[he author is well known in America and in 
Europe as an authority on electric resistance 

elding and is associated with one of the larg- 
est automobile concerns in the world which 
adequately qualifies him to discuss the factors 


of design in 


Resistance Welding Transformers’ 


characteristics of a transformer for welding 


ce are influenced by many factors not encountered 


lines of transformer application. The trans 

er, being an integral part of the welder, is influenced 
shape and size by the mechanical assembly of the 
velder. While the designer must adhere to all the elec 


ust 
iso be sure that his finished product will fit as a unit of 


iws involved in any transformer design, he m 


e machine. 
ere are three general tvpes of transformers used in 
ers, namely: the Shell Type (Figure 1); the Core 


; and the Fassler Type (Figures 3 and 
belongs to the core type, but is distinguished 


conventional core type transformer by the sec- 
lary winding. 

he major factors involved in the design of a trans 

rmer are, the nature of the welding duty ; the mechanical 

es of the machine; the load cycle; the voltage used 

the power lines in the plant where the welder will be 

operation; the cycles of that voltage; the range of sec 


iT) ( 


r welding voltages, to give the proper flexibility, 

he kK. V. A. that will be required. 
he welding duty influences many features of a trans 
rmer. In considering a conventional spot welder, either 
pe of transformer will give good service. The writer 


it the use of the Fassler Type leads to a more com 


style of spot welder (Figure +) inasmuch as the 


lary casting is used for mechanical purposes as well 


trical. Either type gives good results in butt weld 


In relief welders ot capacities 
A... l | 
pe transformer for mechanical reasons and 


ng and in flash welding. 


reater than two hundred K. \ would prefer the 


‘ T\ 


we 
Con 
n costs. In welding presses of large capacities 
s necessary to develop pressures of several tons on the 


\ built of 


be too costly. 


les brass 
the 


coupling 


superstructure copper or 


Electrically, we would preter 


issler type because of its superior magnetic 


lity to deliver a more uniform heat throughout 


Iding cycle. 
secondary voltage of the transformer depends en 
eTIE ral Us¢ 


the welding duty. A spot welder for 


ve secondary voltages ranging from two to eight 
lash welders must have voltages from f to te! 
itt welders from three to ten volts. A seam welder 
m eight to ten different voltages to cope with all 
mditions he portable welding tool, a special 
n of the spot welder, requires voltages from four 
Its to compensate tor the drop in the cables 
rom the transformer to the tool 
PL WwW. I 





oe) 


"st 


By P. W. Fassler 


V.A 


degree on 


Capacity 
the welding duty. A spot welder in 
tended to weld thin sheet metal would have a low K. V. A. 
] 


The kK. 


a large 


of the transformer depends to 


rating as well as a low secondary voltage, but a spot 
welder for welding ', in. metal to 4 1n. metal would re- 
quire a fifty to sixty Kk. \V. A. rating with a welding volt 


+ 


age of six to eight volts on present-day load evcles. 
Transformer Design 
There are three major parts to a welding transformer, 


namely, the 1ron core, the primary coil, and the secondary 
coil. The iron core is built up with segments of trans 
former sheet metal with a permeability of 10,000 lines per 
square centimeter and ranging in thickness from 22 gauge 
to 27 


shell tvpe transformer : 
| 


gauge. Figure | 


illustrates the core assembly in the 
Figure 2 shows the core of a con 
ventional core type transformer, and Figure 3 shows the 
if a Fasslet 


COTE ¢ ype transformer as used in spot welders. 


used 


Several methods 


AT¢ 


to clamp the sheet metal in as 
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Three General Types of Welder Transformers: Figure 1 (Above, 
Left) Shell Type; Figure 2 (Below, Left) Core Type; Figure 3 
Right) Fassler Type. 
unit. Clamps mad castings give good results, and 
clamps made from structural steel welded together are 

equally good 

Phe pri und with round wire in sizes 
of transt ers K. V. A. at 440 volts, and 
with flat copper ribbon ger sizes. Both the core and 
the shell type nstruction lend themselves to the pan 








CAKE CE Onstructiol vhich 1s more or less necessat 


use in transtormers of large capacity (bigure 5) 


Vith fe exceptions, the secondary consists of o1 
turn of heavy cross-section This can either be built up 

th .0O7 in. copper sheets, or can be a casting In the 
ler type transformer the secondary is always a coppet 
casting o1 high copper content brass casting \ re 
cently designed transtormer of 42 K. V. A. capacit oO 
portable elding tools has a two-turn copper second 
cast 

Cooling the transtormers on welders working on 


he dut evel Ol great Hnportance While 1} 


ing has advantage the writer prefers water cooln 
econdary, which in turn cools the primary (hil coo 
| been under consideration and has possibilities 

In deciding on any particular type of transformet 
IS Vel important to consider the etlect the magneti 
coupling will have on the performance of the eld 
Pranstormers tor seam welders can have a relatively lo 
magnetic coupling, particularly so if a synchronous mt 


rupter is to be used with the welder. \ transtorm 


portable welding tool appheation should have as good 


magnetic coupling as possible \ two-turn secondat 





is an improvement over the one-turn secondary in 
ll and core type transformers and can be used on this Sieere & Lares Gasatien Teanetermer Using Pon 
Construction 


cluty franstormers for rehet welding should have 

close magnetic coupling. Spot welding and flash weldin preceding paragraphs. A specific problen 
give the designer greater leeway as tar as the magnet design will show how these data are apph 
coupling is concerned. In Butt welding, where the weld Che designer of a transformer for a wel 


“ 11T)-S t ish) ¢ los . o 1s decirah] , ‘ : 
is up-set at the finish, a close coupling is desirabl ust always be conscious of the import 


\ general outline of the many factors that influence — transformer has in relation to the welding 
the design of a welding transformer has been given in th pleted welding machine will be expected 

li il) analogy le pt rnutted between thi 

ne welder, then the transformer can b 


‘ 


il and the mechanical assembly to the 
lor those not famihar with electri 
ust explain that a transtormer 1s a me 
uternating voltage from a lighet 
or vice Versa. 
Bs ilies, Boul Er eee, 
iO make the tuncdamental prineiyp : 


initiated, let us picture an interest a4 





irst, let us take a coil Of wire and impr 
current voltage on It We will tn 


} 


held has been established in and around this 





ible intensity due to the A. C. characterist 


(igure 6) Let us bring a second « 
uence of the field of the first coil 


ve now connect a voltmeter across the 
second coil, we shall tind an electro-motive 
us coi. We shall further find that tl 


t } 


Ores established 





t} 


cae 
—_ 
- 
- 
— 
= 
7. 


bears a definite relatior 


number of turns in the two coils. If 
a magnetic conductor, such as soft rot 
both coils in such a wav as to facilitate 
magnetic flux from one coil to the other w 
that all of these results have been intensifie 

Figure 8) 

Spot Welder Transformer Design of 10 K. V. A. Ca 


The first consideration in the design of 





is the core dimensions because the core in 


1 +1) the Se 


physical dimensions of the primary c 


coil. In order to determine the size of the cor 
Figure 4 Fassler Type Transformer Note Compact Construc _£ “Ey ee = 
tion of Spot Welder. the following formula: 
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10° step 2 volts Phe e sizes for these lower steps are de 
) termined he same 1 as the top step. 
d 4 _ : 
+44 | x: r | ss-sectional area of the second 




















; iry casting ete the same formula: 
ected Secondary Voltage 
a E : , . : ) OLY 
eability OT thi¢ Transtot el S \leta ’ 
irving from 9,000 to 15,000 
wency 1 , > 
: ; | S33.335 amperes. 
» l( ‘ > 
—O Phe « ( the secondary casting would 
| 44 LO.000 (1) ‘ 
2.3 Square Centimeters or 17.2 Square Inches on 
square muilinneters 
( Phe number ot t sina Co ) 
ned by the tollowine to1 11; 1 O66 S \ ( fy {1m 2.58 Sq. In. 
Le XI Ol ses we will use 3 sq. in. as the cross 
4 sectio1 ( ( 1 casting 
Welder Transformer Design for Special Applications 
ir \ \ oltage 2 9 
: {ou ] s transtormer tor a butt 
a mdar\ V oltage : 7 
; elae \\ ( ( to welding both flange li 
C1 fa) 1 Yl S ll | rll 7 ( oO] . 
ns ( n aut ng in one operation 
per oT ft S econ ie) 
1 4 { ] 
l assume a primary vi ve ot 44 nd 
7 e 2 14 _ q yaaa cacanntapsncaaiinigincapi 
oltage of 3 volts vy | 
1 110 ' 4, 4h 
ee i; 2 Q)\ 
tv 
re 7 } | | 
$3] | 
2 pte > te \ 
y hee iecbe her bx 
Z,—-147 turns — L | 
‘ 4 
ss-section l rea Of the ( Is¢ I rim \ . | 
; ; . 35700 great | 26 040 gr cal. 
eT rine 1yy Tile i) ) hg Tr? l l +} } 
P (70 gr 124 Gr. 
| 3 SSS SHMAMHAMHAHVs 
| 
| | ; 
| | 
res | / F 
umperes l/ 
cr ¢ WMyp CSS¢ ()] Ci os 
0 LT a ae a ae ae 
10) (WN 
. Figure 9 D } m Showina Transformer Design Problem 
| in Butt Welding. 
$4() 
97 
| 22.4 amperes \\¢ ( ( t mount of heat units nu 
current ensit > amperes square calories 1 C et to the welding tempera 
t th » 
, : ‘ \ pod ae ‘ 
the cross-sectt nal ( e W ( ) Lure Wi Oy metal nceMmMmaded Hpctweel 
2) the el f the machine (Figure 9) 
a - ) , 
Y> square ilimeters 4/U g1 Ss ¢ 24 grams in the rear axle hous 
1) ) n 1] re ] tert 
~ Z g Ss Lheretore le tota 
Y to Ol Cie TT1¢ on \ ( ta iss ( te on bot! sides of thie 1 
rrent « cities of ferent wire sizes chine is Sg . find from our handbook tl 
need No.9 BX S gauge ( t Z es to heat 1 gram ot ste 


} 
| 
| 
| 





j +e) Figure 
ike our welding machine 
transtormer a range oO 

> , , 
The 3-vi it step will be 


Fassler 


Ty 


volts between steps, m t Figure 10 pe 





Transformer 
Welder. 
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trom | degree Centigrade to 1400 degrees Centigrade, 
which is the theoretical temperature we need for welding 


For our purpose we will use a lower average of 210 gram 


calories per gram (See September, 1931, issue for 
article on “Joules Law and the Welder.” ) 
Therefore 588 grams & 210 gram calories 123,480 


gram calories, 

Using Joule’s Law of the relation of heat to work, and 
knowing the time required to make the weld, we ean ar 
rive at the necessary kilowatt capacity of the transformer. 

() (Quantity of heat in gram calories )—.238 [ ET. 


QO 238 1 R17 
| \mperes 
Time in seconds 
| Volts 
kk Resistance in ohms 
O 
Ik. ( watts ) 
238 7 


Fatigue Strength 
and Strain Relief 


(Concluded) 


By Charles H. Jennings; 


ESEDUAL SEPRESSES—As mentioned in the in 

troduction, the use of heavy sections and compli 
cated structures in present day welding practice has 
increased the need for data on residual stresses and 
their elimination. .\t the present time, there are three 
recognized methods for reducing or eliminating resid 
ual welding strains or stresses 

l Proper design of the welded joints and structure’ 

2. Proper welding procedure and welding technique 

3 \nnealing of the welded structure* 

Phe question of proper weld design has been extensively 
discussed and a knowledge of the general principles is 
fairly well known. As a result, only the second and third 


methods of strain rehef will be discussed 
| Strain Relief by Welding Procedure 


In order to study the effect of welding procedure on 
the reduction of residual stresses, the writer conducted a 
series of tests on six different welding procedures. Thess 
welding procedures are shown in Figures 12 to 14 in 
clusive. Complete information concerning them is given 


in the heures 


Phe test specimens used in the investigation contained a 

"J. W. Owens Fundamentals of Welding,’ Chap. IX on Residual Stresses 

C. H. Jenning The Effeet of Welding Procedure on Shrinkage Strain 
in Butt Welded Joint Jl. of Amer, Welding Society, April 1931, Vol. 1 
No. 4, pp 

a | H. Jennine The Relief of Welding Strains by Annealing Jl. of 
Amer. Welding Soc., Sept. 1931, Vol. 10, No. 9 pp. 26 

Paper read bhetore | ‘ ear Welding Society, Chicago Section \ 
( 1e3l 

/ ‘ } Labo i finghou Elect nd Manufac ’ ( 


123,480 
Ife 239,411 watts 
476 or 
259.41 Kilowat 


To allow a safety factor and to take cz 


factor conditions, we would design our transfor 


S75 KK. V. A. 

There is much difference of opinion as to 
transformers should be rated. Some author 
the K. W. rating, while others advocate the 
ing. Considering the transformer as a unit 
part of the welder it is possible to determ 
factor, but as soon as we connect contact 


electrodes and introduce welding stock, we 


variable condition of induction which no 








it possible to maintain uniform conditions of po 
tor. The writer therefore feels that the kK. \V. A 
is a better rating than the K. W. rating 

Ov) deg double vee butt jot of the fixed tvpe (see 
15). The test plates were made from hot-roll 
carbon steel and all welds were made with iN 
uncoated electrodes. 

The tests were conducted by welding the joint 
procedure under consideration and taking read 
elongations pre x<luced in the center bar with a Bert 
gauge. The data from the strain reading gave 
of the relative values of the different welding pt 

a Lie 
Ty } , 
Figure 12. Figure 13 
tas” 
% 
Se 
Figure 14. Figure 15 

Comparative data on the relative values of the 
ing procedure are given in Table I These re 
computed on the basis oft the work done by weldi 
forming the center bar of the specimens Phis 


gave a more accurate method of comparing the 


procedures than the direct comparison ot 


Ing 


their elastic limit 
rom these data, it is evident the wel 
| 


and that peening ts very effective in relies 


Che vertical laver (Type IV) procedure 


~ 


Most satistactory results, both for the peened 


peened procedures, 


s because nearly all the specimens were sti 


las an important effect on the welding sti 


ts 


ire ¢ 


hoy 
ities 
K. \ 
and 


ine if 


spru 


I 
Int 


le meet 


CSM 
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l. Welding strains and residual stresses can be re 











Table II. duced by annealing at temperatures below the critical 
nparative Data on Different Welding Procedures point. 
Total work to %. work done ) : - , : : 
deform center as compared to 2. The effectiveness of annealing in reducing residual 
We ng Procedure Bar ft. Ib. type | procedure t . t] li : t rat d tl 
str ‘pends up » ‘aling temper > ame 
Type Cross Weave 116.3 100.0 I ns depene upon le annealing temp ure al ie 
Type Horizontal Layer 131.2 113.0 soaking time 
Type | Vertical Layer 83.8 72.0 2 ee Pon = a = 
ripe iV. Vertical Weave 158.0 136.0 3. In order to obtain a given minimum residual stress, 
Type V. Peened Horizontal Layer 65.2 57.0 the higher the annealing temperature the shorter the soak 
Type Vi. Peened Vertical Layer 37.9 32.0 ing time required. 
' naan aarp etieniaipeten 
Strain Relief by Annealing. — er ot +—+—+--+-—-4 — 
Mi ae | ee ee ee ee ™ 
| results of the welding procedure tests indicated rae BRee® ape lea cater attaeat 
residual stresses (welding strains) could be - - « " 1200° F 
vreal reduced by the proper choice of welding proce- : | | ] 
re t that they could not be entirely eliminated. For ;* 
s reason, it was desirable to study the effect of anneal < T = ie 
S ine the finished articles to relieve welding strains a 1! = i oe 
x 
sts on annealing were made on welded specimens z 4 
le from hot-rolled steel plates as shown in Figure 16. > | $—+ —+ 
; : 
tests were conducted by taking strains reading in the a +—4 
; ; , 4 
rs of the specimens before and after welding and before = | = 
° . . < 
ter cutting the welds subsequent to their annealing. 9 | =e 
. . | | 
strain measurements were taken with a Berry strain ° = a oe ee 
° 2 a 6 8 10 12 14 Lt) 18 
IR¢ RESIOVAL STRESS IN 1000 LBS. PER SQ.IN 
e strain gauge readings taken before and after weld- FIG.17.- SOAKING TIME - STRESS CURVE 
©» gave an accurate measure of the initial residual 
° = ‘ " » aa eal = o mene . —_ ~ si i 
stresses In the specimen resulting from welding. If any +. By proper annealing, residual stresses in welded 
tress still remained in the specimens after they were an structures can be reduced to a few thousand pounds per 


ealed, the cutting of the weld (Figure 16b) relieved square inch 
ess. Consequently, the strain readings taken be- In connection with these tests, it is well to mention that 


re and atter cutting the welds gave a measure of the — the specimens were stressed in direct tension and com- 


residual stress remaining in the specimens after anneal pression. The possibility of obtaining different results 
with specimens subjected to bending stresses is recognized 
\ series of tests were made by annealing the welded and will warrant further investigation. 
ecimens at different annealing temperatures and_ for 

Conclusions 


lhe results of the above work give data on the prop 
erties of welds and welded joints and help make possible 
a sound scientific basis for the design of welded struc- 
tures 

The fatigue tests discussed furnish the endurance limit 
of fillet welds and weld metal and give the effect of ma 
chined, rough (not machined) and peened surfaces on 
the fatigue strength 

The work on welding strains shows that the residual 
stresses in a welded joint depend partly upon the welding 
procedure employed Phe proper choice of weldin 


y TO 





cedure will greatly reduce the welding strains, but wall 


not completely eliminate them 


77 


] 


6. Specimens for Investigation of Strain Annealing. In ordet to reduce we lding Strains toa nunimum value, 


annealing of the finished article is very effective. Proper 





soaking times. (The soaking time is the length annealing is shown to reduce the residual stresses in 
the specimens ATE held at the annealing tempera welded structures to within a few thousand pounds per 
\ll annealing was done in a small electric fur 


\ 


square inch 


ich made it possible to heat the specimens to the 


ig temperatures in 45 to 60 minutes. Acknowledgements 

s showing the residual stresses remaining in the The author is indebted to Mr. F. C. Cassel for the 

ns after annealing, as obtained from different an operation of the fatigue testing machines, and Mr. R. FE. 

temperatures and soaking times, are shown in Peterson, manager of the mechanics division, for his 
Fig 17. Examination of these curves show the fol valuable assistance and suggestions in connection with 


this work 








ethods of 





Controlling Arc Blow 


Don’t jump at conclusions when the wire or 


the machine seems to 


‘go bad” all of a sudden. 


Arc Blow may be the cause of the trouble. In \ 


a series of two articles Mr. Holt points out 


some of the more important causes and several 


practical and effective remedies. 


magnetism is the tendency of the arc, after a 


a" 


welder has progressed a few inches down a seam, 


to move in various directions, generally in the opposite 
wishes it to move. This, 


direction to which the weldet 


Or course, has to be compensated for and, overcome i] 


] 


the welder is to do ethcient work. 


What Causes Arc Magnetism or Blow? 


Or ATE 


understand the cause of the movement of the are, 


mavnetism, im is necessary to reter to an ordinary 


electric current flowing in an ordinary wire or conductor. 


If a coil carrving a current Is placed next to a piece ot 
steel, itis well known that the piece of steel will be at 


tracted to the coil, or tend to move toward the coil and 


actually inside it. (Figure 2) It must also be remembered 


that the piece of steel, if held fast, attracts the coil carry 


ing the current In other words, it is a mutual attraction. 


Phe steel will tend to move towards the coil or the coil 


will tend to move towards the steel, provided the steel 


be held fast The tinal position wall be reached when 


the coil completely surrounds the piece of steel and the 


veometrical center of the cotl coincides with the geo 


metrical center of the piece of steel, marked in Figure 2 


with a black dot \ny wire or conductor carrying an 
electric) current simply part of a coil and obevs the 
Research Engines I n Welding Corporation, Chicago, Ill 


allows the movement to be satisfied. 


By R. W. Holt’ 


same laws, except the tendency to move may be 


Phere is this difference, however. The coil being 
In the cas 


1 


single conductor, however, due to mechanical 


| 


it is obviously impossible for the conductor to mx 


this movement ts— satished In other words, 


single conductor came to rest it would be evenl = 
rounded by the steel, as near as possible, or in the 
shown by the black dot in Figure 3 

The are is simply a conductor, with this differe: 
is free to move to a limited extent. If we draw 
between two carbons next to a heavy body of 


arc, being free to move, will tollow the laws 


conductor or wire carrying a current, and moy 
limit of its abiltv in the same direction that 
conductor tends to move. The two carbons, howe 
ing mechanically held, will not move or col 


the point at which a single conductor o1 


cally would be at rest, with no tendency to 
direction, will be called the magnetic center of 1 
ticular piece of steel. This spot will be point 


pieces of steel of various shapes and kinds 
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m that might be raised at this pomt ts, “The nches back from the point where welding was stopped, 

» explains why the are moves, but why does the and the tendency of are movement will be back towards 
ve?” The answer is that not all the current the welded portion, this being the place where the are 
tly through the are center, the part of the are can come, as near as possible, to perfectly surrounding 
referred to when the word “are 1s uss Phe itself with metal for its magnetic lines of force. We hav 
he are carries its portion of current, a ollows used a wide gap here for purposes of illustration, but the 
laws as the single conductor, but, being more = same thing holds true he plates are placed very close 
ove than even the are, consequently moves — together f the plates are 3 inches wide, & inches long, 
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\n experiment which tends to prove that the , inch thr laid edge to edge, and welded for 6 inches, 


an arc carries 1ts portion ot current 18 as fol the magnetic centel will be a little closer to the pot 
lake two welding machines, hold the electrode where welding is stopped, approximately 2 inches back 
machine one-eighth of an inch off the surf 


t face of from the end of the weld bead. Figure 7. It must be 
plate. Strike an are with the electrode of the remembered that the unwelded crack however small is 


achine and manipulate it in such a way tha still more or less an insulator to magnetic lines of force 
e surrounds t 


e point of the electrode ot the \ square box wit but the last corner welded rep 
, 4 . . I 
chine. This will Start the AT OT thie second resents ery con lt ited study mo are magnetism \ 
ne without the electrode being touched to the plate | 


question might be asked vhere is the magnetic cente1 
1 ‘ +1 2 e ‘ 9 ° 

ves that the are flame is conductive t e ele i o which the are tends to move in such a stru 
rent, and if it is conductive the laws of resistance tyre?” ( Figure & Without going into 


too much unneces 


ne what portion of current flows through 1 


sary cet ll suttice to be said; the magnetic center, 


] ] 1 ] 
when welding is completed to the point shown, welding 
CX EXpe ent was dcirect it col g Un o be done on the inside, will be approximately in the 
insofar as the are and its movement is con- center of the bottor In other words, the point to which 
c 1 11 : ‘ I = r . +4 1 - 
\ verv heavy small iron ring, see Ure was the arc tends to 1 e will not be on anv of the steel 
very small plate placed inside it n ar surfaces. | out enter of the box a little closet 
. on this s ull | te In the vgeonn cent the ot , 
] ’ t 
n ring The arc here seems perte t res ; ; pe: 
uD Hlaving SCUSSt re magnetism from the point of 
eles . 
une going evenly in all directions confirmin® ; 
eres : inderstat 1s \ I iuses it, the next question follows 
us experiments Not all pieces of moan i. 4 ‘a4 
itura \ Hand welding will be cor 
weided, | reve re geome}(ri mito 
ben { t 
1] vet nte nrawints < ' 
Lhe maL_netlic Cente s previous t ed te 
piece steel] Control of Arc Magne‘ism in Hand Welding 
g teel, 
‘ <— oe. a ; , , | 
Spo Mien The ¢ can Come as Me ts e mos mmo nti nown to every welder, si 
aving an even path ts C OT ply tippit the electrod This will be found to be par 
icularly effective if tl eround is in the rear of the 
] | & 1 7+ + - ] 
s that i piece of steel or tw eces ste ele e electrode travelling awav 
velded with ) yide ¢ Pp 1s Ure {) u et ‘ ¢ t ling operation Is carried 
ld be somewhere in the weld MOT pro ( » ! electrode has no effect, and 


. ) 
t the ground is wrongly 
11¢ uv ~ Ah 
} 1 } 4 . 7 1 
. “" i ( ( sTee partial l\ wel t ( 1 le Ce . ( Tear oO} th qdurectiot o 
> | | Se Secal ’ tins . why Hosumo. 1 
ECs cRes W i¢ I ‘ ches u }) \ ive ( alion © Vil\ Pp} lv 1¢ 
1 , , ' , , . 1 little P 
hnehes thick ihe we Ing bHbelny a e OVE Cle I Wii be a little complicates 
Phe enetic Cente ¢ 1] tely 2 . Ort Ot a Oo carrvilic 
= - —— -~ : 
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current, Figure 10, the lines of force are forced through 


the inside of the loop and only have so much 


space 
through which to travel. On the outside, they have plenty 


of space through which to travel. There is a force in 
the small loop tending to enlarge and provide more room 
for the lines of 


force that are forced to go through the 


inside of the loop. The electrode and the current travel 
ling through the parent metal in one sense represent a 
portion of a loop, and tipping the electrode is simply the 
same thing as making a smaller loop or congesting the 
lines of force in behind the arc, and the movement of the 
arc is simply the same as the natural tendency of a 
conductor to move in such a manner as to provide more 
room for the lines of force that are congested behind it 
This is better illustrated by taking two carbons and point 
ing them in such a manner that an are is drawn in the 
effect of a “\ 


that the lines of force are congested on the inside of the 


It will not take much imagination to see 


“Vand that the carbon and are are simply part of a 
loop, illustrated to the left of the loop in Figure 10, and 
that the arc in this case is following the natural laws of 
a conductor carrying electricity, moving in such a manner 
as to provide more space for the congested lines of force. 
This method of control, while a very convenient one, is 


relatively very weak, especially if the ground is in the 


wrong The ground, on the other hand, is a 


relatively strong method of controlling the are flow, but is 


position. 


to use effectively. 
bad magnetism, the 
ground is just connected on to the work at the best point, 


not so convenient In ordinary Cases 


of welding, where there is not 
sometimes five or six feet or more away from the place 
where the are is working. If, however, the ground be 
brought up to within a foot or so of the are, in some 
cases as close as 6 1n., and connected to the work, it forms 
a very effective means of controlling are magnetism or 
blow, especially where are magnetism or blow is very bad. 
Phe usual mistake in controlling are magnetism or blow 
by the ground ts placing the ground too far away from the 
ari It should be placed quite close to be a strong control 
Phere is a common law to be observed in using the ground, 
If this ts 
remembered, it is a relatively simple matter to correct are 


and it is, the ground always pushes the are 


blow by using the ground 


\ good form of ground for general use is an iron plate 
sin. thick, 3 in, wide and approximately 9 or 10 im, long, 


having three legs in. long and a handle on top for han 


dling The back two legs should be msulated in such a 


manner that no current can flow through them, forcing all 
the current through the one single leg at the front of the 
iron plate, so that this leg can be placed, 1f necessary, very 
See Fig 


close to the arc. ettecting a very strong control { 


ure 12 


\ very bad case of are blow is generally found in ves 


sels of a bell shape, such as a tank with one end welded 
If a horizontal seam is attempted in this case, especially 


on the inside of the tank, a verv bad case of are blow 


will generally be found. Figure 12 shows such a casi 


with the ground being used to urge the are along the 


seam. 
arc magnetism. .\ small container, about 8 in. deep, & in. 


in diameter, with one end welded, made of 4g in. tron, 


represents about as mean a case as could be found, if the 
lengthwise seam is attempted from the inside from the 


welded end up. 


KILDING 


The smaller the vessel, as a rule, the stronger the 
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IXvery welder knows the very strong tendency 

arc to run towards the center of a sheet or awa 

the edge, when starting a longitudinal seam suc] 

longitudinal seam of a tank without the heads wel 

lhe tendency of the are to run away from the 

very bad in this case, and if the ground is used « 

it can be used to not only neutralize it, but if ne 

to completely reverse this tendency. Using the gr 

such an extent that it completely reversed the bloy 

arc would never be done in practice and only ill 

the effect of the ground, Figure 11. - 
To overcome the are blow on the edge ot a sl 

shell of size, the ground contact should be 

and 18 in. from tl 

While the ground with a handle on it made of a 


any 
seam, possibly between 3 in. 


with three points, two of the back ones insulated, 
convenient on flat objects, it is not so convenient 
welding is in an odd position or on an irregularly 
object. In these cases, a ground made of a strip « 
approximately 3, in. thick, 1% in. wide and & in 
long 1s very convenient, the cable 
end, Figure 13. 


being bolted O1 
When working on vertical, uphil 
odd shaped surfaces, this ground can be tacked 
object in question, and, in unusual cases, held in t! 
hand and manipulated approximately 5 in. or 6 in 
the are, or in such a position as regards the are to 
pletely neutralize its blow, always remembering t! 
ground pushes the are when on the same side of th 
or object as the arc. 

The ground on the opposite side of the sheet, | 
14, or object, 1s not so satisfactory as a rule and its 
is considerably weaker and not always in the sam 
tion as when it is used on the same side of the sh 
object as the arc. The best results are secured by keey 
the ground on the same side of the sheet or object 
are, Figure 15. 

In most cases, a position can be found for the 
where it can be left more or less permanently, whi 
welding in question is being carried out. Some 
however, will require a little study and experiment 
to find the best place. Take for instance the probl 
welding two flat plates together 4 in. wide, ° in. | 
approximately 3, in. thick. The best place for the 
under these conditions, is approximately 3 in. to 


away from the weld and in the center of one plat 


1 
| 


ure 16. There will be some magnetism at the e 


not enough to bother when welding is carried out 


one side clear across to the other side, and if wel 


carried from each edge toward the center, Figur 


there will be scarcely any. 


(To be continued) 
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Ohio State Welding Conference 
Draws Good Attendance 


rhe first welding conference sponsored by the D 
ment of Industrial engineering of The Olio State 
versity held in Columbus, February 25-26 drew a 
fying number from the surrounding territory t 
papers detailing the new developments in welding 
see the exhibits of new equipment that were on di 

The two day session Was opened by G. W. Right 


President of the university who was followed by 
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engineering dean and John Younger, Chair 
1¢ Department of Industrial Engineering 
lowing is a list of the papers presented at the 
iction of Welded Machine Bases.” E. W. P. Smith, 
Engineer, The Lincoln Electric Co 

and Practice of Oxyacetylene Cutting.” W. H 
Field Engineer, The Air Reduction Sales ¢ 
gy in Railroad Shops.” Clay Roberts, Welding Engi 


nsvivania Railroad 


. Seam. Butt. and Projection Welding,” illustrated 
an, Research Engineer, The Federal Machine and 
Overland Pipe Lines by the Lindeweld Process,” 

with Motion Picture Films. W. S. Walker, Devel 


DING 


ENGINEE 


opment Engineer, Linde Air Products Co 

“Fatigue and Tensile Tests of Welds and the Relhiet ot 
Residual Stresses.” Charles H. Jennings, Research Engineer, 
The Westinghouse Electric and Manufacturing Co 

‘The Welding of Copper and Copper Alloys.” W. C. Swift, 
Service Engineer, The American Brass Co. 

Short Talks Hard Surfacing.” W \. Moore, Haynes 
Stellite Ce “Welding Stainless Steel,” Republic Steel 
Corporation 

“Are Welding of Steel Buildings and in Manutacturing.” 
I. G. Ritter, Welding Engineer, The Westinghouse Electric 
and Manutacturing C 

“Are Welding.” H. J. Babcock, Industrial Welding Spx 
cialist, The General Electric Co : 

“The Use Stock Fittings for Welded Piping.” H. J 
Bartlett, The Crane ( 
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Economies Obtainable by Welding 


in Structural Fabrication 


that 


welding structural steel 1s 


WV THER or not there is a saving can be 
etfected by 


n which there is a great divergence of opinion 


a question 

The 
st of welding in any one shop will vary from the cost 
other shops depending on the planning of the work. 
The training of an organization to take advantage of all 
possible savings matter of growth and development 
ea saving of 10 per cent by the use « 


is a 


issull 


f welding, 
because some other shop after years of study and ex 
perience 1s able to make such a saving in certain cases, 
is an assumption that may prove unprofitable. 
t to forth 


Chis paper 


set various factors affecting the cost 


lding from which vou may develop the costs in your 


> 


VI Ssnop 


present tendency 1s away from quantity of 
vard quality. ge of this 
ust be sure that the welds put on will develop the 


strength 


weld 
If you are to take advanta 


This requires qualified welders, 


nspection, and proper location of the welds 


re not hard to obtain But do not forget that 


wilding has fallen in on a man it will take a good 
to sell him another welded building 
ire vou going to know whether it will be cheaper 
lan to rivet This question is asked produce 
ind an opimion required immediately Certain 
| Nr S ( } 
v™ =, a Qo lt na 
> reas st fs @} . 
oO + Se | le 
=} 
Me 
1 uit 
| 4+} 
x4 —__ ky ; =< oats —_ Ras 
i ? J iz 7 ( 
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By Alexander L. Wilson? 


fundamental premises have to be considered together with 
the unique features of the job 
For example 











1. If the steel can be cut to length and sent directly 
Ss S| “fd = 
= - Le —<—<—<—<—<——-.- 

= 
W 
| 
eS 
= ) 
to tl elding floor without being marked, punched. 
bolted or riveted you can save money by welding. 

2. It Tle e marked and punched and welded 
comple tely without going to the bolt up Or rivet floor 

Ou ( good many cases, save money by we ld 
ing 

, it ece re es both welding and riveting you 
1 Se ey by welding certain parts only, al 
though these parts mav in themselves be welded 
adv il ies s 

4. If a piece is to be welded there must be some method 
devist hold position economically. 

\s an e3 irst case mentioned above we 
have plate and beam lintels. Welding eliminates the mark 
ing and punching as well as the driving and chipping of 
rivets. Columns for small buildings can have welded cap 


and seat angles for beams, 
the of details 
for columns are a good ex 


and base plates, splice plates, 
, | as _ 
eliminating all punching with 


Welded cap and base plates 


ample of welding economies offset by the increased fitup 


exception 


ee _ 



































! red. It the [l-sections are rough cut or burned on one hole cannot cut out much mat 
the ends the time required to square the plates and hold saves that little the structure will be t 
them trom dra Wig hil velding will be a decided hand et me call vour attention to a SIMIple ¢ 2 
» to welding Hlowever. 1f the sections are milled o1 you require 1.5 sq. in. Of area in at g 
LW re the time required to weld cap at uit one +3 in. hole you would have to d 
lates will be vet mall. (ig. l-a.) from ,; in. metal. 
Deduct for 
bea, P| pale 2x | 5.3 oe 1.55 0 
| = “i x! 4 0 
a cS In the case of riveted trusses gussets e re 
Se : isten the members together 
/-/G 3a Fie 3h \When a truss is welded the members 
to each othe This eliminates consi ( 
uppose that we have a column with a beam effects an appreciable saving in small trusses 
ing into the flange his requires punching. We cat over 62 ft. the saving Is not so pronounces 
however economically weld the base and cap plates as no One of the major savings of material obt 
bolting or riveting is required, (Pig. I-b.) But on the is through the elimination of non-wot 
other hand 1 we were to rivet some clips on the colunu steel. In a fabricated piece of steel 
ve might better punch a few more holes and rivet on th the stress and certain other areas ¢ 
base material, (Tig. T-c.) ireas together, hese connection are \ | 
Phe chiet dithculty in welding ts to hold the piece 
position while you weld them. If you only have one « 
two pieces requiring clips or plates welded at a bevel 
is hard to clamp them on without the pieces slipping while 
tightening the clamps Phen thev have to be hammered 
hack into place betore welding. In the end it costs more 
than to punch a few holes and bolt and rivet them. [1 
vou have a quantity vou can weld clips to a table or weld 
ing floor or use movable clamps to locate your material Fi 4, 
Ihe clamping of pieces together is one of the chief fact L/G va 
to be considered before deciding on welding : ' 
\s a simple case, take the beam in Fig. 2.) It has shelt + non-working areas can be great 
ingles for floor you \We will say that it is wall bearing, In Fig. 3, a part of the flange angl 
the shelf angles being the only shapes connecting to. the strength, but part of it is merely to conn 
eam The main objection to welding this piece is in the web. This part can be eliminate 
holding the angles tightly agamst the web while welding Hanges directly to the web as shown in 
Mhen. too. you can only weld one side of the beam at a thas shown the reduction of non-we 
time and vou have to turn the piece over to weld the othe: pared to the riveted design lig. 4 
anal In this case it would be cheaper to rivet the design the flanges are welded to the we 
angles on | re welded to the web and flanges as stitfene 
I S-a and ig. 3-b we again do away 
PHERE ARE THREE fundamental economies in de- stiffening angle which is required is 
working leg onto the channel \lso ( 
‘ e we do away with about it 
A vhich was use ‘ fasten the OWwnst 
angle to the channe 
~ . 
+ tT Ill 
4 || n considering the possible ec 
() oint of shop costs there are two fac 
| | | lost sight of in making a comparis¢ \los 
¢ | { both welding and riveting are laid 
WL | the riveting in the most efficient manne 
4} he welding ts done at odd points wi 
| | intertere with the riveting But S 
— ty : - ual ing possthle by welding, a shop desi 
s ld be considered 
“1G 4 a 416 FL In welding not much punch space ts 
S1cle ye room) mu st be provided ¢ 
In temsiot ( . Vi yu uve Ut I Chere must be enough work titte ( 
the holes ( s Che welding can be done by s 
4 Che elyminat Of commecting n 1M ( es carried on overhead travellers 
» The elimimattios non-worki ireas moved trom prece to prece withor Ss 
Phe first 1s we lerstoo But in a goo s beam lintels and sections as s 
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lt ther as our mothers used to sew each side of the 1 ind operated by a small tout 
sewing machine evlinder eng \n expanding mandrel is used to hold 


the pipe in line while the weld is being made. After the 


comparison of cost cannot be arrived at when 

cose Ided h t] reld is completed, this mandrel loosened and removed 
the cost per pound ot welded steel with the cost weld 1S compteted, this Mandret 1s loosened « . 
oft riveted steel Welded steel will wi oh tron 
to an eighth less. Even if the cost were the 


undrd pounds vou would have a saving ot 10 


Gas Welds 6-Inch Pipe 
in 50 Seconds 


Hk possibility of building resistance welders to make 
; ' 1; re | +] = 


velds in pipe lines in the field has been the sub 


little informal discussion and of some speculation 





‘ent years when so much attention has been 
the rapid production of pipe joints, but so fat 

! ' Close-Up of the Welding Unit with a Sample Weld Shown in the 
| hy hy nad t ADI Foreground 


There is a boom mounted on the machine to lift the pipe 
in place and hold it there while the mandrel is being 


2 adjusted. No filler rod is used in making the welds. The 
s. [his firm specializes in pipe line contracting but procedur s simply to use the torch flames to get the pipe 
plete welding service including tank construc wish ti leas ndition, and then squeeze them to 

Laisa trivia: o> | | $ . = . : 
cr welamg, structural work, automobile repairs, gether qui that is, it is a heat and squeeze operation, 
CpalFIMyg, ele The shop is equipped for bot! the mov nt of the torch flames is for the purpose of 
lectric welding distributing the heat evenly around the circumterence ot 
pe welding machine is built for welding — the joint so that the melting will be as uniform as possible 
hel id S CUesigie I trave hnder ts Mi \I Ss int number of welds have been 
er along the pipe line tr one wel ther made w this 6-111 pipe with an average 
«- hevell shout the same as , ; t ( the shortest time on one 

ng except that the ngie ot eve s ss t . a cs 

sed to a welding temperature by means of a This machine is sucl recent development that there 


has not been time for extensive investigations of the 





} } 
ts ( rhe hyat th 1)Te minat ex 
pe! ents e tnat it t least as interesting 
] ] + 1] 1547 . 
eC eN De ( ~ cle \ t will exhiint di erent 
lie 7 } 1 , 
Cs . Vt s idle Db other procedures 
14 } 1 
( STIL ‘ Css n weldmyg recentiv mace 
\ p } , 
( \ - Si ‘ cs iv Oot considerable 1 
es S WCeSS ndicating s they 
} 1] at ] 
S111 Vt s attected st ng 
] + 
, de film is prese This 
= ‘ met mis ( 1)T¢ ‘ 
t ce ntertere ‘ tily I} , 
st 1 or the oxy et ‘ 
+ Q ~ c ‘ tat t 1 aot ¢ cs 
s . 1 \ ‘ j ‘) | ~ 
en ' T ’ 
in t < 
xy-Acetylene Pipe Welding Machine for Field Work 
\\ m 
\ 2. ‘ { ( t 
OXV-acetviene torches ¢ " S t ft S S ‘ tv] ‘ ON etviene 
| 
; t is c ns ? ¢ fe e I , 
4 { { ~ ~ ~ I ‘ ‘ ~ 
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¢ CS ( .? ( ~ CSS ere 
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Controlling the Speed 
of Spot and Seam Welding 


LOSE and accurate control of the frequency of cur 
rent interruption in line welding, and an increase in 
speed of interruption up to 1800 per minute, are among 
the advantages of a new type of Thyratron tube timing 
control announced by the General Electric Company. The 
new control replaces mechanical interrupters 
The equipment operates in synchronism with the alter 
nating current supply of the welding machine. The weld 
is always started at a predetermined point in the voltage 
wave and stopped when the current passes through zero 
Thus the period of current application can be accurately 
times of but one or two cycles 


controlled even with “on” 


The new synchronous tube timer supplements, and 1s 
designed to work in conjunction with, the General [lec 


tric welding control tvpe CR 7503 recently announced 


which uses Thyratron tubes instead of contactors for in 
terrupting the flow of current. By a combination of the 
two equipments, a very close degree of accuracy and a 
high welding speed are obtained. 

The control embodies a series transformer the primary 
of which is connected in series with the primary of the 
welding transformer and the secondary of which 1s short 
circuited by two Thyratron tubes connected thereto 
Welding current will not flow unless the grids of these 
tubes are properly energized lor controlling and ener 
gizing the grids of these Thyratrons three small Thyratron 
used. One in combination with a 


tubes are condenser 


acts as a timet This timing Thyratron trips when the 
condenser 1s charged to a certain point and controls the 


grids of the other two small Thyratrons which, in turn, 





Resistance Welds Made at Approximately Seven Feet Per 
Minute on Tube-Controlled Line Welder. 


~ ts per Ine Long Of Period, 
Period, Long On Period Intermediate Speed and Ratio ILnte 


It ® Spots per Inch 14 Spots per In 


NG 


ENGINEER 


control the two power Thyratrons. The 





moving parts and is subject to no such wear as is 
in mechanical interrupters. 

\n installation of the new tube control equips 
already been made at the plant of George D. [:llis é 
Inc., of Philadelphia, in connection with the 
ture of oil cans. The side, top, and bottom s« 
welded by intermittent line welding. Very sat 
results have been obtained, the [:llis Company 


, 
hetter ar 


that it is consistently obtaining much 








uniform welds than they have been able to securs 





Bra 
Off 
Line Welding Milk Cans on Thyratron-Tube Controlled We 
the use of a number of different types of mecha 
terrupter. .\fter the cans are welded they are su 
to a compressed air test of eight pounds pressure 
age while submerged in water. Production h 
speeded up and a uniform product also results 
has decreased the number of can that had to be 


to a minimum and has greatly reduced the time r¢ 


for testing the cans. 


TITIIFLILI MMIII Militia 
|e \w We 


PAAAL AAAI AME ARAL 


Oscillograms Showing Range of Control Obtainable wit! 
Tute-Controlled Resistance Welders 


Cy s On, 1 Cvyele Off B 1 Cycle Oh ( s QO 
$+ Cycles On, Cycle Off ’ 
(Cycles On, Cycles Of ( 17 Cryeles ©) 

















Hints for the Welder 











HEN YOU FIND a new way to do a hard job, or finish a particularly interesting weld, can you describe 

how the work was done? ..... . . Have you learned some little stunt every welder ought to know? 

. 2 ee + Write to us about these things . .... . This department helps you welders to help each other. 
Write up your ideas any old way and just make rough pencil sketches . . . . We'll fix them up for publication. 


Hee 














Brazing Copper Under Water 


Offers No Difficulties 
By L. Steffey* 
blem of brazing Elkonite tips to a hard roll cop 
e] tact arm without affecting the hardness of the 
is been solved by the Switchgear Department o1 
Westinghouse Electric and Mfg. Co. by brazing under 


lhe solution 1s described herewith 


eet Iron tank was made having 
the 


SILC Of 


a pipe connection 
tank and, : 
the tank at the 


at the bottom of one end ot 
m welded on the opposite 
¢ pipe at the bottom was connected to a water line 
tank to control the flow 


Phe 


shut-off valve outside the 


er and to shut off the water when not 1n use 


1 the opposite side of the tank served as all overflow 
the water away. 
" ] ] 1 1 11 j 
fixture is used inside the tank tor holding the 


The with 
Je arms and can be adjusted for different sizes of 


lid Or covering, 


rm im position. fixture is provided 


\ steel plate is used for a which 


“Ww e Electric and Manufacturing ¢ pany, Eust Pittsburgh, Pa. 
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has openings cut into it the size of the copper piece to be 
laced on top of the tank. 


} 
} 


tact projects through tl 


brazed and is | The copper con 


le opening in the top plate just far 


enough to allow [-lkonite pieces to be brazed to it. The 
valve on the water Jine is opened and water allowed to flow 
through the tank with the water level being up to the bot 


tom of the cover plat \ steady flow of cool water 


through the tank keeps the part of the copper arm that ts 


unmersed in water trom becoming hot and also tends to 


keep the Coppel end coo] 


| that is being brazed, but does not 


cool it enough to interfere with a good braze. Thus, the 


¢ brazed is the only part actually atfected by 
torcl 


up that is ben 


the heat of the 


Vhis brazing, however, 1s done by men experienced on 


this line of work, two torches being used simultaneously 


This brings the surface that is to be brazed to the proper 
17 : ] ] 
V alhadl ake 


heat very 1 


shi WwW 


apid sa very satisfactory job. Tests 
that the hardness of copper has not been atfected in 
manner, while being 


anny brazed. 


Technique of Welding 


Automobile Spring Leaves 
By N. W. Brelsford 
The leaves of automobile springs being of high carbon 
the addition of as little filler 
})] 


le, only enough being used to compensate 


steel, should be Ve lded with 


rod as 


poss! 


for that part ground away in polishing, in the preparation 


of the parts. It is desired to have the finished weld, as 
near as will permit, the same consistency as the metal on 
either sid Phe puddle being started, the weld should be 


completed without interruption, taking care to keep the 


metal just above the fusion point, never allowing it to 
reat h a tel je rature | If het ough to emit sparks or bub 
les. (This should be guarded against in spring welding 
to a greater degree other metal for the nature of 
this steel will not permit of its being burnt. ) 

Prep t found that welds to be made 


In spring steel must be tree of all foreign matter. It 1s 


therefore ecess t e the joint or ends to be welded 
1s cleat e. || iv be effected by grinding or 
polishing. By grinding the break square or so the break 
mav he placed i1 to weld without bevelling, 1t 
will be found that a very small amount of filler rod is 
required t ete the weld, since at this point the parts 
should be separate pproximately one-sixteenth of an 
nch 

\ welding tip one size rger than commonly used on 

$7 
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metal one-quarter inch in thickness should be used, em ally with the cutting torch into two equal s 
ploying “4 pert ti neutral SsoOtt flame With the torch the edges are then trim 
Phe welding rod should be a one-eighth inch welding properly to fit snugly over the area of tl 
rod ot Nor i Won Of mild steel It will] be found that patched. The longitudinal SCcals are thet 
thi ze rod is readily manipulated in a small puddle, since velded, and both ends of the sleeve welded s 
the rod is to be used to work the metal rather than to add — smaller pipe, forming a complete fluid-tig 
metal to the weld, only enough of the rod being used t \nother method may well be mentioned 
compensate fo 1 metal used in the fusion proces considered by some oil field welders to be 
l’elding. By preheating the metal a more umiform and The procedure followed consists in first: shutti | 
much faster weld n be executed. As soon as the pre flow of oil through the line, and_ the 
heating ha wen effected the weld may start, emploving section of the pitted pipe. While the open e1 ‘ 
the backward method with no torch movement, using thi Nes ar plugged by stufhng them witl 
rod for manipulation. constantly working the metal and Similar substance, a new section of pipe 
taking care to work out all bubbles and foamy particles ind diameter as that of the piece ren 
The weld may be completed in one operation, or reversed and welded into place. This job is 
vyorkinge out an pin holes or uneven sut faces that may led by the electric ar process. 
ippear on the opposite side. The backward method ot e 
welding is preferable, since the flame prevents the entrance 


bt Alignment Jig for 


Heat Treatment he heat treatment of a weld in Pipe Welders 
S] aks ee ha much » do with the restoration r tiie Byv S. H. Jones? 
metal. When the eld is completed it will still be at a ; ay 
; 1] “OUISET () ) S ) 1S Ve! s1 
is ic acl AN es OE as a aE ee en Phe construction of this toe 
| mpera e oOo | devrec or more, ws COLlOr DeCINng ‘ . : . 
; ; , ' easy to make. The material required consists 
a bright cherry to a distance of approximately. three 


1—-Piece of Angle Tron of suitable dimensi 
quarters of an inch on either side of the weld. The flame S : 
¢ 2 rT PT 26\"" m 
, tae Stance 214x214, 30” long. 
must now be turned back on the metal, beginning well id or TINE, 
? Px Piece of light tubing of similar lengt 
within the colored portion, to bring the temperature up, 
) wow 
Z—h CC” Clamps. 


1 


and extending to a distance of six or eight inches on 


. ; ; ; , he tubing is cut or bent ina “UU” shape 
either side of the weld. By manipulation of the torch let 24 , * 
shaped so as to straddle the angie oO} the anel 


velded to same, care having been take 


the heat graduate until no color shows at a distance of five 
inches from the weld, not letting the cone of the flame 

1 6] ' o divide the end spaces equally. 
come in contact with the metal : : 


] 
| 


by a series of test On we lded spring leaves before being 
heat treated, it was found that a zone of cleavage, or  ] # 
breaking point always occurred approximately two inches 


) 
| 
I 


on either side of the weld. This critical zone was found ; 


between the highly heated portion and the lower tempera 
ture of the unheated parts. By extending this zone 
through an even graduation to a lower temperature over 


i distance of several inches, it was found that the critical 





ZONE disappeared 
\fter experimenting with the above method of weld 


ny spring leave Ss over a period ot several] 


months it was 
found that no welded leaves were broken after replace 


ment m automobile springs, other leaves having broken 





In springs where welded leaves were installed 


An Easily Made Jig Which Assures Perfect Alignment 
> Making Pipe Welds. 


Patching Pipe Lines 


The “C” clamps are then brazed int posit 
Is Not Difficult ends of the angle so that the screw will fort 
By W. E. Archer such as will hold pipe between the flanges « 


and the point of the screw. 

Some difficulty has been experienced among welders in ; 
With clamps so attached use your cutting 
successfully welding a patch over a pit hole in a trunk ; ; ' 
remove a section of the angle iron at the centet 

pipe line with oil standing in the line. 
i now have a tool that you may clamp to the e1 
Such a job, while not considered practical by many not ay - ass 
i : - piece ot pipe with one of the screws and 
familiar with such work, is usually a relatively simple os 
oy ay . position the other length vou wish to weld, using 

task, circumstances and working conditions, of course, , : 
ond screw to hold this piece. 
altering precise methods and procedure to be employed + : 
This instrument will be found of great ass! 


~ 


One common method is to use a sleeve made from a , 1 a] “ol ' 

; mae your pipe work and also « ‘r jobs whet 

larger diametet lor example, in repairing a 12-inch ; ic li aceon ener ety egg si 

| am , SENSES ET ; , “21160 Wo mu trouble 
pipe, use a 14-inch piece Of pipe for the repair sleeve of correct alignment has caused you mu ' 

Sal cas as 4 a * 
Such a sleeve is made by taking a section of the large: 


size pipe of the required length and splitting it longitudin Burdett Oxygen Co. Atlanta. Ga. 








Building a Job Welding Business 


By W. Irving Brockson 


X—Financing the Bu. 


Establishing Credit with Sources of Supply 


} 
, 


OSSIDIE Lo 1V wit equipment ash 
will natura be necessal to Make sat CLOT, 
ts with each individual welding machine manu 

' 
supp! deal el SO] Ol these }% SS 
M1 you in a persona terview thers wi 
simess al character reterences 1 . ers 
st vou to fill out a finat staten \s in 
: ' 
t our bankel It is desirable to YL1ve OU 
PEs ; 
supply tully and trai the intorma they 
(Te ] 2) PIV i1\ persons © . ess 
s rererences if 1S Oo icy to th 
| ] 
vance or as soon alter as poss rie | ( OW 
s is not to ask them to give ou etter 
ae ae lese ‘ re rea 
dation than vou adeserve ut to s them 
eciate the favor they are doing for you. It 
. 
eood idea to tell them something about the 
1 ] ~ ] 
transaction with the hrm that ma nquire 
] t ° . ? 1 
This will enable your references to give a 
a 
went reply to the inquiry Your banker wil 
the sources to whicl our suppliet O1LVE 
on. 
mur | lit Good It one thing to get 
= 1 } 4 . 
e first pila and quit anothel EGeT It 
] | 
ere are several thing's Tli¢ shop t can 
his credit good, among which are 1) live 
] ] +] ] t - 
r agreements with your banker to the letter 
m sold on the tuture f vour business, (2) 
pavments—if there be ai on equi] 
cihed at the outset >) dont allo counts 
rt to become overdue (4) discount l DIS 
possible, (5) build uy uur reputation every 
1 } 11 
can bol beim Honest to the pel 1 al 
itters. [It is important to bear im mind. that 
Wes whet seeking the SETVICE . a) ob 
sStigate not only reputation and ability along 
‘ | 17 | rt fe 
( practical welding nes ut Manca rella 
1 
dit standing, as wel 
' cy 
f Perso Hlabits ( / ) It 
to learn the great numbers of p e who 
ite the influence which their pers« ndu 
; 
their business credit rat lf it pt in 
i 
ankers, manufacturers, jobbers, credit agen 
( IKE are interested irst, in vour a » Pa 


1 } 
casonably 


ou now have and those you may 1 


el to contract in the future and, second, in 
that your ability to pay depends upon yout 

bacity \nd by producing capacity in this 
eant not only vour abilitv to we 1 seam 
to supervise your help, to get an increasing 
work and generally to conduct vour business 
in who is lazy will not do as much personal 

get as much new business as the hustler 


1 


hound” cannot be depended upon to be on 


regularly and consequently is likely to lose im 
| 
i 


The man whose home hi 


ace. fe is in a turmoil 
rried and upset when on the job. The chronic 
49 





ee 





sre SS (Con lid d) 


Val rie S races, dice or “red dog” 
\ ave at e1 to carry out this chance taking in 
stinct S \ll ot these things in 
nee ( vner'’s , ducing capacity and 
ire che . erested in extending credit 
is e matter of discounting bills 
is be ( e standpomt of keeping one’s 
credit 20% | . er important aspect, namely 
tl of s wreasing net profits. Dis 
ct ts « e welding shop has to buy vary 
vreatly, b st Ol ot 1% to 5% tor 
is Wit | s ( lies It can readily be 
appreciat this saving counts up af all bills are 
Sooonnites ‘ 
loold i | WSO) Phe great tendeney of 
the business whicl hly successful at the first. o1 
1) ( |) e in its history ts to ovel 
| bs 
or « er shop that has operated for 
everal t outhts, one gas and the other 
electric ti ( ese machines became a_ dit 
crowder s ditt to turn out all the work on 
them ( Owl lecides In a moment of en 
thusiasm t rt electric machine. After it 
has beet shop fi month or two he figures up 
and find as in actual operation for just 
one da t Wer Ile has his money tied uy 
Wl alk outht w . I ge 1tS Way. 

It is true t future operations can never be ac 
curatel\ ecast b op operators who have made 
Mone ( out have studied their averagt 
producti: Ove 1 of months and also have 
SUrVe Ve’ ssible what the prospects were 
for keey ( Cr ent continuously busy before 
thev bousg ( e known as accurately as is 
human sible st the extra work was coming 
from Phe wetter business to work ovet 
time w equipment and to cut corners in numerous 
\V S% Lo ( ( hie nselves and have to teed 
a ‘White | nt 

(t sud that one of the principal ills of many lines 
() anultacturiy tod. such as automobiles, steel and 

urniture hie re over equipped. In other 
words, probably one half the plants in these lines could 
turn out sufficient units to supply normal demand, This 
overequipm s the ise of cut prices, unsatisfactory 
profits in many quarters, and unsettled trade conditions 

y Save up something for a rainy 
day t be the “parting shot” which 
the nine © limers tioned at the beginning of this 
chapter, w bright young welder” about. to 
embark ¢ his \ ent prise Just as it 1s necessary 
for a man in | personal affairs to build up savings, so 
it is with a business \s far back as the records of com 
merce go thet e beet “ups and downs,” periods of 
prosperity and depression, and the same holds true of 
individual companies The best authorities on economics 
agree that durin the times a company is making money 
it should not take t all the profits but should keep a 


— re ee hen mae, ee —— 











HE WEL 
share of them in a surplus or reserve fund to use in case 
of emergency In times ot depression the first concerns 
to tail are those with little or no reserve capital. Those 
which do have an ample reserve fund are able to operate 
at a loss for months and even years during “hard times” 
and be in a position to make money again when condi 
tions improve 


Brazed Copper 
Water Tanks 


N the erection of the Field Building now under con 
struction in Chicago, only the finest materials are be 
ing used and so installed that the tenants who will occupy 
the structure on its completion will have every convenience 
that it 1s possible to provide 


Since 


the ordinary main pressure is at times insufh 


client to give a good flow of water in multi-story buildings, 
provision has been made for the installation of tanks at 
points where a supply of water will be on hand at all times 


to make up for loss of pressure in the mains. 


In dine with the spectheation of other units in_ the 


structure, these tanks had to be of quality material and in 
addition, on account of the fact that they were to be in 


stalled in such a way that thev would not be accessible 


for repair, it was essential that once installed they would 
was decided, 


the life of the building itself. It 


that 


last for 


therefore, they be constructed of copper 
he orc r Was 


14.27 


tank 42 in. in diameter by 96 in. high with an approximate 


given to the \eme Coppersmithing Co., 


\ugusta Blvd... Chicago, for the construction of a 


capacity of 376 gallons he thickness of the plate was 


specified to be 1 electrolvtic coppel and so jomed as 


to be leakproot It has long been the practice of the 


\eme company, which makes a specialty of copper tanks 


and kettles to braze the jomts of the units they manu 
bacture 
Phe method of designing the longitudinal jot for 


brazing is of interest and is prepared as follows: 





Figure 2 (Left) A Portion of the Finished Longitudinal Seam 
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\fter the sheet has been cut and squared to th 


dimensions, notches 3 in. long and 34 in. dee; Prot 
along the edges which will form the longitudi: Stres 
\fter rolling, these notches are dovetailed tog 
shown in Figure 1. Since it is necessary to provid 
that will not permit the molten brazing materia 
through, each overlapped section is hammered do 
it gives a smooth surface both inside and out. Thi 
tion requires considerable skill which is gained o1 
much experience. At times even an experienced 
smith will find that the edges will not fit snugly 
When such is the case, small rivets are inserted 
corner of the overlap. 
he next operation is brazing the joint Bras 
vs S 
"il A 
9 
, ee a 
y . oi L 
P 

Figure 1. Sketch Indicates How Seam Is Dovetailed. The 

lapped Sections Are Hammered Down as Shown in the 

is used and because good appearance is essenti 

right amount must be apphed, and exactly on 

In positioning the shell, it is hung on a pipe 

port on which it is free to move with the se 

hottom. A little water is poured in the botton 

the puddle spreads evenly over the joint it ts in tl 

position If the puddle is seen to be more ot 
than the other, the shell 1s moved slightly o1 Pac 
until it is in the proper position Me 


Since copper is a rapid conductor of heat, it 
sary to preheat the seam with two city gas flames 
the metal to the proper brazing temperature 
uniform heat was reached the spelter was app! 
with a Torchweld No. 7 torch using city gas 


\ section of the finished seam is shown i1 
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Fioure 3. (Center) Flanged Head Figure 4. (Right) B 


Head-to-Shell Joint. 














lister Describes 


in Welded Joints 
ng of the Western Society ot 
was held Mon 


Pro: 3S. ‘ 


Prof. I 


Stress¢ 


hicago, which 
gy, January 25th, 
Purdue University, presented 


“Locating the Stre 


sses 
ctural Connections.” 
Hollister 


models ot 


has constructed 
we lle a 


of celluloid 


1 
zen typical 


toot steel frames 
Is include 


d connections 


out 
practically all oft 
employed 


ilding as designed to make 
1] instead of riveting By 


light through these 
show the locatior 


. { polarized 
s able to 


e of stress in each 


1 


This makes use of a 


part 


iple in physics that the 
and diffraction ol light 
g ansparent material are altered 
s imposed upon it 
Hollister exhibited his lels 
eting projecting the 





‘Ss, | 
They are exact reproduc 
1X sed tor welding W het 


\ 
e load to these models the 
\ the exact oc ition ind ( 

t or stress In eat Part <« 
particularly in the ded 
s the point under st 
comparing welded a 
ts, Professor Holliste . 
the latter I his 1 dels 
w t stresses a con 
e neighborhood of the rivets 
f members of the Chicag 


( merican W 


nteresting 


13 
elaing Soctiet 


lecture, a genera 


the ( hi iv section hav 
( \ the Western Society 
° 
Pacific Coast Steel Men 
Meet in Conference 
hundred delegates were in 
t the inn il t] ree day con 


; 
Steel and 


Stries ¢ d 1! 
. 1, Feb. 10, 11 and 12 | s 
s a branch f the Califor 
( amber of Commerce, and 
ver 250 executives of the 
steel industry from all ver 
neet annually to ¢ per 


tior f their industries 
e steel ron anda ed tt 
ring a just proportion of 
t ( Pac an ( oast W is 
address by Chairman R 
t San Francis¢ He said 
forma State Chamber f 
t whi the associat I 
and allied industries is a 
oined with the West 1 
support to proposed Fed 
n tha vill give Pacific 
irds rar pportunityv * s¢ 
roportion of American ship 
the bas s t nati nal deter s¢ 
ational economic progress 
ss was delivered on the last 
onvention by Charles | 
tor of the Institute of Steel 
New York Mr. Abbott's 
s the uutstanding teature I 


ome 3 <« 


a Oe 


a ae —— ae i 
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the day subject being: “Steel—Its elded structural steel construction. It 
Principal Problem.” is 40 feet wide by about 120 feet long 
Del Monte was selected as the next und is a clearance under the root 
convent tv, and the 1933 conference tru s of about 8 teet The trusses 
dates wert et for Feb. 9, 10, and 1 length) are of 2!'5-1n. angle 
Chairman Alvord, Vice-Chairman kman- Ira r the top, and 2-in. angle iron 
uel Jungquist, of Los Angeles, and S«e for the bottom pieces Bracing mem 
retary C. H. Knight, of San Francisco er supports, are of 5¢-in. rods. 
were re-elected tor the coming yea Four-inch “H” columns torm the main 
rts for the trusses. One and one 
? half-inch angle iron attached to welded 
chips tor the side purlins tor tastening 

Langmuir Honored by ec etal siding 
‘ e Vovan Iron’ Works is under the 
$10,000 Award Manage ent of the joint partnership ol 


Irving nemuir, research chemist ) | MecCov and W. H. Penwarden 
and physicist, and associate direct f Cr elding contracting of ali kinds, 
the Resear Laboratories of the Ger together with high class ornamental iron 
eral Electric Co., at Schenectad Ny vork is featured in the plant 
this vear’s winner { the Pop rs a 
Vonthl nnuz ward of $10,000. for 
abel a . pase aia New Location for Burdett 


in Atlanta 





made recently by Raymond J. Brown, e Burdett Oxveen Company, of At 
editor pula 5 t Ga.. is now settled in a new loca 
- ) Langmuir was singled tit t tl corner of Techwood Drive and 
ut for the distinction from hundreds of Simpson Street. The location is near the 
candidates ecognition of h mer i] automobile center and takes care 
S CO! tions to pure and applied th the general office and the ware 
science ng which his invent 
thie I £7 ¢ I ed incandesce electr 
ght bul nd the at velding a 
S ( s Che award, togethe i 
¢ d n hemorating it vas ( 
sente yr. Langmuir « be I ) 
n Ne Vor ( 
he } ScK \ 
is est ( tw vea it 
ad ‘ s¢ ( ny \1 i 
Vile ve 4 ie notable SCE t 
nd « s iting the pub t The New Office and Warehouse of the 
vreate preciation Of the Lite Burdett Co. in Atlanta. 
Css ge — de | f : ( Phree large kk ading vates 
= : ; ' oe = Re be * ; ire. provided on a concrete platform so 
( Mi = a - can have easy access for rapid 
4 =" J caidas re : tanks he offices are large and 
me ee , ; seh ; Py convenient stock room arrange 
- ra . i” e customers can select their re 
— ei) , Isl uit ts of welding equipment and sup 
. es In the same building there 1s an 
pn ent repair department in charge o1 


where all makes ot 
] 


vell-trained operator 
California Welding Plant tvlene equipment 
Has New All-Welded Home . 
Lhe \ il It nN Works, of 


} 


are repalres 


“Gas Welding in Production” 





Calit., specialists in welding 
eae ae ge cay Sees is Chicago Section Topic 
tion was at 30 ast Bellevue Driv \t meeting of the American Welding 
ecentiv < pleted the erectiot 5 tv, Chicago Section, which was held 
buile re the p nt | ¢ ‘ ‘ March ith, the general 
cently « pleted moving their « ' ject was “Gas Welding in Production.’ 
ent the new plant whi Ss sit er was presented by H. O. 1 
at 1000 South Broadway, in Pasader Hor f the Barrett Hardware Com 
Phe me building 1s ft all-electr et, HL, on the subject of “Pr 
Weeldi Vv W ith the Q)x\ Acetvlene 
his included an interesting dis 


the importance of setting up 


i ties when the torch used 
t work, the necessity tor ha 

t t the proper capacity an 1 

r the work to be done, and the 

twe the proper des gn of 1s 
t ind emcwencyv of op ratio \ 

antern slides were used to illus 
e t irious points brought out in the 





followed by a talk on t 


W. Hay 


Products Com 


ory . 
ven \ J 


is Com- : : 
pletely Welded t é inde 


This New 40x120-Foot Building 











pa Mr. Havygood talk was supple 
mented by a motion picture showing the 
Limndeweld proces detail, and an actual 
demonstration of the process making a butt 
weld on 10-inch standard pipe 

During the meeting nearly thirty welded 
coupons were turned in for X-ray examina 
tor This X-ray inspection is to be made 
during the month of March, and a com 


plete report and discussion of all of the 
coupons will constitute the program for the 
April meeting of the Chicago Section 
° 

New Yorkers Discuss 
Structural Steel Report 

The findings of the Structural Steel 
Welding Committee, their significance 
and application, were the subject of the 


Welding 


sented at the 


Structural Symposium pre 
meeting of the New 
York metropolitan sections of the Amer- 


ican Welding Society and the 


Jount 


\merican 


Society of Civil Engineers, held on Feb 


ruaryv 4 More than four hundred and 
fittv were gathered in the auditorium of 
the Engineering Societies Building to 
hear the addresses by members of the 
committe 

“Significance and Importance of the 


Rep rt a concise address by L. S. Mois 


seiff, chairman, Structural Steel Weld 
ing Committee, opened the very inter 
esting progran This was followed by 
“Aims of the Investigation,” by F. 1 


Llewellyn, past president of the A. W.S 

repre the A. S. C. E 
setting forth what did and what did not 
constitute the and the 
of the investigation, which covered 
vears and the co 
ot three mills, io 


and sentative of 


objectives scope 


five 
ent ad 


repre operation 


rolling fabricating 


hop 61 and 24 


| welders, 18 Inspectors 
laboratories 
the 


the ¢ 


testing 


‘Results of Pests and Recom 


mendations of ommittee,” an il 


lustrated presentation by Hl. M. Priest. 
vice-chairman of the committee and 
chairman A. W. S. New York section, 
detailed the tests and. the results) on 
Which the tindings were based 

Phe meeting concluded with “Prac 
tical Applications to Steel Structures,” 


by FL P 


and 


McKibben. « 


enor Vvicce-pre ident of 


msulting engineer 
the Amer 


an Welding Society this presentation 
was illustrated with a number of in 
teresting views ot welding on. bridges, 
clevated structure buildings and other 
tructures, and portraved the possibilities 
in the appheation of the tindings to 
teel structures in general 
+ 

A Chemical Center 
for Chicago 

The tirst stey 1 the «¢ iblishment of 
a great chemical center in Chicago was 


taken Saturday 


ficer of the Chicago Section of the 
\mericat ( emica NOcCe signed a 

vear renewable lease for facilities in 
the Midland building, one of ¢ hicago's 
modern othee structures, 22 stories high, 
centrally located 

his lease give members ot the Chi 
cago Section of the American Chemical 
Society the use f the Midland Club 
quarters tor meetings 


At the ame time the men 


H ke 
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Chemists Club took over club 


quarters on one floor of the building 


The Chemists Club lease gives mem 


bers the right to use the Midland Club 
facilities at all times, as well as their 
own The Chemists Club will be able 


to furnish regular club accommodations, 


including dining and sleeping 


quarters 


Service 


Several chemical 
their 


companies now have 
the building 


being made to rent space 


Chicago quarters in 


and efforts are 


to other companies allied with the 
chemical industries, inasmuch as_ the 
chemical atmosphere prevailing makes 
the building particularly suitable for 
such tenants. Change of name of the 


building to “The Chemical Center,” is 


contemplated 
. 
Societies Hold Joint Meeting 
On Weld Testing 
Weld the 
New 
the 


was 
the 
members of 


Commercial Pesting 
subject of a joint 
York metropolitan 
American Society for Testing Materials, 
and the Iron and Steel Division of the 
\merican Institute of Mining and Metal 
lurgical eld 7 
February 


meeting of 


Engineers, 
the 


societies 


the evening ot! 
auditorium of the 
Engineering Building, New 
York. Co-operating organizations were 
the New \ the American 
Welding Society the Institute 
of Metals American Insti 
tute of Mining Engineers and the New 
York and New 1 


\merican SS 


Sth in 


irk section of 


and also 
Division of 
Jersey Chapters of 


CIETY ot Steel lreaters 


Among other teatures the 
vided the 
commercial 


progran 


| pro- 
demonstration in a 
manner of both 
tests 


demonstrations included in the program 


actual 
destructive 
and non-destructive sinnlar to the 
of the International Acetvlene Associa 


tion at its convention in Chicago last No- 


vember. Destructive tests included visual 
examination; hammer and anvil nick- 
break test: free bend test for ductility, 
and tension test Non-destructive tests 


included hardness tests (Brinell test and 


Speed King Gets Tire Service 
from Oxygen Company 
l Maleolm 


It will be recalled that when 


«al 
Campbell made his recent runs at Day 
tona Beach, he succeeded in again. shat 
tering the world’s automobile speed records, 
traveling 267 miles per hour with the 
wind and 241 miles per hour against the 
wind 


Phe automobile, named the Bluebird, ts 


a special dynamically balanced 


tires mad ially tor the 


put 
ul 





Maicolm Campbell's Tire Pressures Were 
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Rockwell test speciic gra 

scope test, invisible ray te 

test, Gamma-Ray test 

and drift tests (Drift test, | 
and Hydrostatic tests | 

were made by Ff. O. Clement 
director, General Motors ¢ 


laboratories; F H Moor 


Professor ot 
University of 
Chief Metallurgist 
Welding 


Carbon 


Engineer, 


Research 


Engineering 
Ilinot 


s; A 
and \ 
Union ¢ 


Laborat 


John J. Crowe, Engineer in ( 

paratus, Research and Deve 

partments, Air Reduction ( 
- 


Lindeweld Process 


in Motion Pictures 


Show n 


The technique of the Lind: 


ess.and its applicati 
tion of a 20-in. ni 
full detail 
“New Lindeweld [Ir 
Construction,” 


by The 


shown 1n 


preps 


on in the 
1 
itural wa 
ina 
oOcess 


ire ind 


Linde Air Products 


nd St.. New York, N. \ 
The film comprises two ret 
of which illustrates the techr 


Lindeweld process 


up views show the 
on the metal and tl 
inetal in even greate 


ible through welders’ 


ond reel shows the 


Remar 
AC al 
acti 
ie fi 


1 , 
r deta 


process mm the field in pipe 
tion 

Like other Linde ti 
new film is available tor s 
Engineering and Tech 
Engineering Colleges, 11 
tional Schools, Foremet ( 
other technical and t 
leailms are loaned ree ¢ ( 
available both in 16 
sizes. Since thev are ot the 
ammable type, the 
anywhere without restr 
nav be addressed to the ne 
(thee of The Linde \nr 


pose, and in these tremend 


every item counts 

properly balanced. It was ce 
a means of inflating the tires 
could) be absolutely s t 
would have exactly tl sa 
pounds per square 

the Burdett Oxveen ( | 
Gsa., furnished, throug] 
Halitax Machine \\ 
Beach, Fla., ten tanks 

to be used tor inflati t 
parently the sults se ‘ 


satistactory 


Right When He Made 


His Speed 





f 








ae 





\nnounced 


Papers 
for A. W. S. Annual Meetin 


1e complete program of thi 


¢ meeting ot the American 
. ety, 
irin 


1 the 


held in 
April 25th, 


omplete, some good progress 


which will be 


weck of 


le by the Meeting and Paper 


speakers of out 


securing 


litv for the technical sessions 
an announcement i1n_ the 
ssue of the 
limg Soctety, the 


already | 


Journal of the 
following 
been definitely al 
the Construction of U.S. S 
Gawne, U. S. N 
tal Determination of 


s, by Captain 


stresses 


elds, by L. ¢ Bibber, Bureau 
and Repair, Navy Dept 
St Transtormation of  Fusior 


R. Hensel and E. I. Larsen, 


se Electric & 


irge Construction, by 
<, Federal Shipbuilding & Dry 
Intercrystalline Cor 
Steels, by John A 


Research, Cruciblk 


Cure of 
\ustinitic 
rector of 

America 

and Resistance Welding « 


sels, by H | k Whitney 


and Relief Welding, by 
B Corp 


Duectilhtv ou Welds 
Moore, University of 


Fisher Body 


British ¢ ompile Rules 


tor Are Welding on Ships 


rules for electric ar ye 


( orporat 


las I 
] 
Ss Fer irked that is 
( nec sistent wit! 
aes, electric < ent 
Cl welding Ss depositec 
1 1 
t . } 
that a Welt w@ sila 
Wit the « qitions ( 
accepta Ce tests 1 ire 
the fr es (Other met S 
I pphed ¢ 
\ t})} i i 
tO Ss stactof}r ACCE I ( 
( 2) e the t ¢ 
¢ 
t 4 
t T Tye T ) ed ( 
WOTK \ 4 t | ‘ 
4 , 
Ca&re s e take 
1ci¢ 
acceptance tests 1 Tie 
eck the ( ads t 
t ‘ ' , < + 
+} + t 
Lil¢ ( a - ¢ 
the eC ( 
r s¢ r 


- ere Bau: tine eee 


each operator maintains the full ap 
proved run trom each electrode in evet 
weld Che surveyors may call for fres 
acceptance tests lf dissatisfied with tl 


appearance quality of the work. Sucl 
tests are to be made by the operat 
whose work is in question and under tl 
conditions which governed that worl 

— — 


Welding Contractor Stands Pat 


Doubters 
Meinholdt, ot the 


Company, | 


talking 


Against 
( # 
Welding 


to do Some 


1 
ypeka, Kan., hi 


a Tew 


prove that big welding jobs are not 
possible Shortly after the first t tl 
Vear i is ron b ier Was ’ ( 
one of schools by turning ¢ 
wate here was a 16 tt. 8 
b eal ree sections \fter 
welded t there were a number 
doubters seemed thi t 

is t re b t veld S new 
paper report dropped in to make 
quit fro “Shortv’ Meinholdt 
self SI * admitted that it 


very large break but 
proved t that it had beet 
and furthermore, that the 
It certainly is g 


for ld 
ror a Weldel 


ing up successfully 


advertising 


S d publicity for doing some 
thing whicl seems to be in the 
sible class 

* 


Ironsmiths and Welders 
to Meet at South Bend 





Phe 38rd Annual Convention of In 
Ironsmiths and Welders Associat wil 
be held at the La Salle Hotel = 
Bend, In April 5th and 6th \ft 
registrat oO} delegates membe 
supply sales el the convent \ 
called t cle ind short talks w ( 

b representat es < wl lesale ( 
anufacture iron worki 

1 ( ment with disc ssion bv the ( 
crs 3 tt dane ere \ ll be « 

strat acet lene and electt 

‘ ich Sess the col enti t 

i . t] ( \ he 
ties S ~ wel pr ‘ 

t n An elect 
t A ll tane 

4] 


Knowles Electrolytic 


Hydrogen Cell Improved 


At rtant improvement 


| + 
We Nl \\ cs ‘ ectr 
vel re ¢ . 3 ~ ecent t 
T ) 
icine , + hie Ps 
. ‘ 

N ¢ 1 { - { ¢ 
Knowle ( tors t 
States ( da \fter 
Te S¢ ract i expe 

1i¢ r n t c7 ¢ 

T 1} 

i rke | hese 
crat gy Ss | 

It t ( i i 

r l tage 

h\+ + { 

ta r t 
great iY 

. ‘ re ad ¢ 
' ( e¢ r 
<7 rears Eat “e = 


lopeka \1 


weeks ago t 


iob was stand 


when he get 


ke OR 53 
tl he electrode area has been 
doubled while the electrode ampere den- 
sity has been decreased 33% per cent 
with a resulting power consumption de 
rease of more than 5 per cent or taking 
these figures and translating them into 
terms f total plant investment it 1s 


und that there is a reduction of ap 


proximately 15 per cent when the new 
Knowles double-depth generators are 
used \nother important feature is the 
method by which the hydrogen pro 
duced is cleaned by means of gas wash- 


ing tanks Each row of generators 1s 


equipped with a set of these tanks 
which wash out any caustic soda yapor 

ich might be entrained in the gases 
i n conjunction with the automatic 
vate feed equipment returns it in 
roper | portion to the generators; 
thus a uniformity of electrolyte solution 


and consequently electrical efficiency is 
and 
electrolytic hy 


th the Knowles double-depth 


he Knowles standard 


lrogen generators are now being made 


ifferent sizes and capacities rang 
ing from 166 to 15,000 with 


243 cu. itt 


amperes 
productions of 2.6 cu. ft. to 
I each generator. 
+ 


First Welded Bridges Completed 


in Britain 


Phe London & North Eastern Rail 
the second largest railroad system 

the nited Kingdom, has now = 1n 
service n its lines three bridges which 
1 ue in the British Isles inasmuch 
these steel structures are welded to 
gether t ughout to form one solid 
nit In addition to these bridges, con 
structed by the railroad’s own statf of 
electri velding experts, the company 
three welded bridges nm course of 

‘ truct while invitations have just 
sent out to a number of steelwork 
tractors to tender for a fourth Phe 
iccess of these structures may induce 
the ther three large British railroad 
syste to adopt welding in their bridge 


Book Review 


} nomic Attitudes in Industry” are 


1 


the Ohi 
Engineering | 


Circular 26 of 
xper 


Statiol Fifteen questions having 


undamental problems and 


e industries were put t 

) " eaders, and in additi 
t sts lhe alls We cre 
ented n bv | { 

ess it electrical ec! 
ring: ¢ \. Norman, professor of 


ign: and John Younger 


( strial ¢ nyinee rinw 
oted mony those i 
ct desire t ratio t 
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at t there i arge & p who De 

‘ that 1 thie iw Vv rnment 
+! dance ind in¢ evel ROY 
ernment eT il rationaliza 
tion be b wht 

(On the other hand ht ys as old 
age pensior hortening of the working 
‘ ind working ch ind even un 
employment insurance tind a osurpri 
ny videspread pport even among 
( t il leader ind there Cel to be 
little hesitation t if t that thor or 
an it 1 t dl tinct aid in 
itionalizat 

her " ! us emphasis 
«1 he need | ! e cultura training 
ind i wider Cla t } il ne in 
adlustrial executive ind numerous sug 
yestiol re given as to top of study 
which \ uld Ci] Clieinecriny students 
to prain the I it 

the ¢ cular can ( btained free t 
eharee ) idadre b I Director En 
nes , | ent tat l the Ohio 

ile ln eT 1 ( 


An Investigation of 
Pressure Welding 


bechnical Bulletu \ 1] ot thre 
\merican Institute of Mining and Metal 
lurgical lcneineer 33 \\ sath strect 


New York Cit t i discussion ot 
pre e weld \ irbon steels waitl 
theoretical consideration on the mechanisn 

uch welding w h was presented at 
the New York meeting ot the Institute last 


month by ¢ KR. Austin, ot the Westine 
house Researcl Laboratorn and W re 


lettru ot the ite Care | boratories ot 
the National Tube Company Phe paper 
describe il iN tivatim ol thre pressure 
weldit of low carbon. steel The work 
ecessitated 1 ore ducibl mechanical 
meat t makin thie veld and alse i iest 
that would indicate { nature ind con 


' 
eludi i tn temperature turnace was 
al ised tor mal the weld ind the or 
ciinary te ile | test in correlation 
vith macroscopre and microscopic observa 
tions was used as a mea f examine the 
result The ¢ ns pomted to tl 
«| lit ! t vel bet t] wnced | 
fiin tertere ( re ine oxveen en 
brittlement wd i tendene t contanu i 
preterred gram | nat nientation hie 
oxide tiln 1 ch ter i the most seriot 
obstacle t the mal ' od weld 
y ure 


New Literature on 
GE Arc Welders 
Bulletu Ni (sli A-1548) recently issue 


by the General -leetric Company, Schenec 
tach \ \ i! 1 ‘ ( 1 pares oat cle 
eript and illustrat t the GE hin 
wt is engine driven are welders m= ca 
pacities from 200 to 600 amperes Phese 
welders are said to be capable of supplying 


rated current at hich voltages without 
overloading the wenerator Mechanically, 


the sets are designed tor heavy dutv an 


hard service Standard equipment includes 


a weather-proot sheet metal canopy with 


' 
removable sides which can be locked u 
place Steel tires, solid rubber tires of 
prheumaty tire 4 ill A tury hed \com 


plete description ot the design teatures of 
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the arc welding generator was published in 
the February 1932, issue of the General 
Electric Review his article details the 
requirement of the welding generator 
which the designer had in mind when 
they started work « i new type ot ma 
chine and includes much intormation = re 

rding tests wt ] have been made t 
how its operating characteristics 
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Booklet Cites Case Histories Showing 
How Pipe Welding Saves 








The Bastian-Ble Ci 240-258 | 
()ntari st Chicas has issued an m 
teresting new booklet to show the 
CCONOMICS ! Wel | | ne The title 

Proof Plenty” lived up to by the 
text, which hows bevond doubt that 
welding — pip ers better results it a 
lower cost thar " ther method C ase 
histories show. « t how well known 
organizatiot roceecd to overcome 
Sp ( robl { ( ire condensed 
ind ilustrates i I c ! ‘reat valu 
t the wel ( cl reman I 
We let 

start vit t est 1 ‘\\ y wel 
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Weg ind lowers ilterat costs im ils 
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miake t cleat that eve tiie apparently 
intricate jol | nple, rapid 
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ire Va lal ( t al terested 1 pp 
welding 

om 
The Alabama Conference 
Set for May 

The program ot the kirst) Southwicde 
Welding C onterenc vhich is. te he held 
at Alabama Polyte Institute, Aubur 
\la.. du the 1 veek in| May, will 
include technical papers by twenty-tour 
n neers ! il irts tthe United 
States, « t ll es ot the fusios 
welding pt CNS their up-to-date a 

Langdon Hall, Where General Meetings 

Will Be Held 

hieatior \ lara ber ot practica 
demonstrat s | elaborate exhibits « 
equipment have ilready een arranged ac 
cording to Prot, Dan T. Jones, who ts 1 
charge t the ar ements Newspapet 
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“HardKote” Welding Rod— 


A New Hard Surfacing Material 





\ hard surtacing welding 1 ( 
“Hardhote’ has bee devel ped t 
Bonney-Floyd Company, Columbus, O] 
lich ca e applied by either ¢ r al 
weld . | Said te he 1 sed ( 
eral alloys f which hay eat 1 
r 1rol steel lhe ma acture 
iim Ul ow melting ten t 
ind al endency give it | 
PT EC A ility and ease ) 
t so state that it has the t 
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sequent S e abilit t stand - Hercules, New IX Series Gasoline 
: Engine. 
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Four 4-ton castings repair-welded 
with TOBIN BRONZE... for *300 


ast iron gear frames broke when the founda- 


settled under a 


continuous bar mill. As new 


istings would have cost from $10,000 to $12,000, 


uitable Anaconda 
i for every bronze 
urpose. Principa 
ia Welding Rods, with 


‘ing points, are 


Acetylene Welding 


ze” ... 1625°F 
onze . 1598° F 
S eta 1634° F 
Copper 198 F 
per 1981° F 
Bronze . . 1922°F 
1866° F 
Welding 
pe 198BI° F 
$ Bronze 1922 
° 1866 
& 


repair-welding with Tobin 


Bronze was decided upon. 


The job re quired 300 Ibs. of 


| 


V4’ Tobin Bronze rod. Dur- 
ing welding, a slight nor- 


malizing heat was played on 
the inside of the castings. 
Welds were kep covered 
with asbestos untul com- 


pletely cooled. The esti- 


mated cost of work, including labor and materials, 
was only $300. The low melting point of Tobin 
Bronze minimized heating, and effected important 
savings in time and fuel 
The uniform high q 


bility of Anacon 


ality and unvarying dependa- 
da Welding 


knowledge gained in de- 


Rods are due to the 


experience ana technical 


veloping a complete line of Copper-alloy rods for gas 


and electric welding. Anaconda Welding Rods are 


available through leading distributors of welding sup- 
in bulk, but also obtainable 


plies usually shipped 


in clearly labeled ten-pound packages. For complete 


information, ask for Anaconda Publication B-13 


{\ THE AMERICAN BRASS COMPANY 


ANACONDA 


from mine to consumer 


General Offices: Waterbury, Connecticut 


Offices and Agencies in Principal Cities 


ANACONDA WELDING RODS 
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“THEY SHALL NOT PASS, 


SPARKS, SCALE AND INJURIOUS LIGHT SIMPLY CAN 


Nor Get BY DURAWELD GOGGLES.... 


Duraweld fits snugly to eliminate the chance of fly- 
ing particles or burning rays getting in from the 
sides. The generous louvers which provide eyecup 
ventilation are light proof. The eyecup material is 
tough; does not conduct electricity and is moisture 
proof. The Noviweld Lenses in Duraweld Goggles 
are available in shades which protect against all 


injurious light radiations. 
If your eyes were exposed to the hazards of welding 


you would want the protection provided by Duraweld 


Goggles. Can you do less for your men ? 


DURAWELD 
GOGGLES 


* * * 


SAFETY DIVISLON—Branches in All Principal Industrial Centers. 


AMERICAN OPTICAL COMPANY 


J392 





\. H. Kasishke, of Tulsa, Okla., steel 
tractor, has acquired the J. A. Werme Steel & | 
in Oklahoma City. With a plant in Oklahoma Cit) 
long and 150 feet wide, it 1s planned (in addit 


Bra: 


facture of steel derricks) to begin the manufa 
steel walking beams, rig irons, steel fronts 
give use a great amount of welding 

Che Foster Wheeler Corporation, of Toront ( 
been awarded a contract by the Simrall Refini ( 
for the construction of an oil refinery 
Ontario. This work, which will require a ¢ 
ing both by electric and acetvlene processes, 1 sche ': 
completion by April Ist. The refinery will 
River north of Amherstburg. 

G. T. Hoffman recently opened a_weldit 
East Broadway in San Diego, Cal. General repa 
ing and brazing will be featured in the new shoy 
be operated under the name of the Hoffman Weldi1 





ing works. Mr. Hoffman was formerly associated 
Shelley Pipe Company in San Diego. 


The monthly meeting of the Cleveland Sect 
Welding Society, was held February 17t! 
rooms, Cleveland, Ohio. The speakers for the « 
W. T. Rogerson who read a paper on The \ 
\luminum Using Oxy-Acetylene and Met 
Processes. Following Mr. Rogerson, 1) | B 
\luminum Company of America gave a tal 
progress being made in the Resistance Welding 

Phe Goodman Electric Machinery C 
Street, Newark, N. J., has recently issued 
for sale a number of used are welding 


makes and capacities. 


\t the meeting of the Institution of Ws 
London, which was held February 24th, 
made of winners of the 1931 Prize | 


winning paper entitled “Welding and ¢ 
= ae 
il 


] 


ne : ig 
ind Tramwavs,” illustrated by lantern. slice 


The American Compressed Gas Compat JU] H 
\venue. Chicago, has been organized to market 
acetvlene in evlinders. It is reported that weldit ! 


equipment and supplies will be handled 

cern is under the management of C. \W. Stee 

connected with the Burdett Oxvgen Compat f 
number of vears. 

Iffective Februarv Ist. the Warner Engineet 
tion, Pomona, Cal., manufacturers of Warner el 
changed its name to Weco Engineering | 
iddress is First and Huntington Streets, P 

IF. L. Stockwell, Dubuque, Iowa, has 
the Bristow building and has opened a mode 


ind welding shop. 


Members ( 


for Steel Treating, more than 50 in nu 


f the Tri-City chapter of the Americat | | 


nsight into latest welding methods at the Let 
loline, IL, when G. N. Sieger of the P. RB 
Indianapolis, Ind., demonstrated uses of Elkonite 
through a display of welding practices and cutti 
rhe Iron Age recently featured a photog: 
285 ft. length of electric welded &-in. pipe t ricat | 
Republic Steel Corporation and formed col 
continuous length of plate. The weld was mac | 
sistance method. It is claimed that this is 


- | | 
of pipe ever made without circumterent! ve ae 
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FOR SALE 





Braze| Copper Water Tanks 


< so well made that it can be seen only on close ex CRAFTSMASTER: The poor man’s torch, $15 with three 
tips. Jobbers wanted 
l ead for the tank (Figure 3) is of the same ma- Porch Shop & Factory, 1637 E. Vernon Avenue, 


Los Angeles, California. 


1 


th a 13¢-in. flange turned up on it. It 1s also 


ONE DOLLAR 
WILL INCREASE YOUR EARNING POWER 
by bringing you any one of the following guaranteed 
FLUX FORMULAS 
Cast Iron—Brazing—Copper—High-speed Steel—Aluminum 
(good for both the cast and sheet metal)—or all for $4.00. 
With instructions YOU CAN MAKE YOUR OWN fluxes 


just as hundreds of the most successful welders are doing to 


day who insist on having their fluxes fresh when thev need 
them for the better job 
R. N. Robbins, 38 Winans St., East Orange, N. J 





POSITIONS WANTED 


Figure 5. Completed Tank Being Tinned. Engineer— Thoroughly experienced in design, construction 
and estimating as well as the manutacture of steel products 


raz \ finished section of the joint is shown in Figure | jcensed professional engineer. Have been successtul in sales 





| work. Age, 39. Desires connection in steel fabricating indus 
( mpletion the tank was tested for tightness and try where combination of engineering and. sales ability is 
ned on the inside as assurance that no taste would essential Address Box 453, The Welding Engineet 


rted to the water. Combination Welder and Brazer—All around experience. 


od Dependable Will do your welding on a percentage basis. 
incement has been received that the Austin Company, Vou furnish the cauioment and the chow. A Ghamee bow son 
nd, Ohio, has established a welding division for the to make added profit. Single \merican. Will go anywhere 
n of welded frames, bases and other machine parts; bddecss Geovae Francisco. 006 Rilewac Ana. Sictieiok 
hinery and factory equipment. Ohio 

nes, formerly connected with the Air Reduction General Oxy-Acetylene Welder. Qualified for any kind of 
. Company, New York City, has been appointed sales Production Welding of mild steel, sheet work, or brazing 
for Wilson Welder & Metals Company, Ince., North metal at any angle including overhead work. “References.” 

N ie Douglas Hicks, Brookville, Ohio. 


Practical Welding Engineer—I-xperience 18 years, including 


° . , - 
productiot and custom welding, demonstrating, instructing, 
aSSI 1¢ S apparatus repairing, foremanship, shop management and sell 


ing, N.S.T.A. graduate, sober and dependable; with excellent 
Help Wanted—75c per line, minimum 4 lines. reference. Box 452, The Welding Engineer. 
Jobs Wanted—4 lines free. ; Arc Welder with 8S years’ experience at various classes of 
Other Ads—$1.00 per line, minimum 4 lines. welding U. S. and Germar Know dratting. Married, steady 
Count 8 words to line. Add 6 words for keyed address. worker. ©. Wordman, $372 Goethe. Detrou 
WANTED TO BUY All-Around Combination Welder—Iixperienced in repair of 
machinery, tools, boilers and tanks of all descriptions. Know 
Oxygen Cylinders—300 oxygen cylinders, recent test. de pipe line work both transportation and power piping. Famil 
full particulars Address Box 151, The Welding “ with shielded are rods on pipe and plate. Can handle gen 
eral job shop work in first class manner. Good references 
Willing to travel. John Davis, 13 Grove Ave., Oil City, Pa 





esponsible Dealers Wanted 


Competitive tests prove that the Smith-Waters Welder can save as much as 50% in 
welding operating costs. The stable arc assures constant deposition of weld metal. 
No moving parts. This machine is unconditionally guaranteed for two years. 


Write for Proposition Giving Attractive 
Discount to Live Dealers 


David H. Smith & Sons, Inc., 135—51 Street, Brooklyn, N. Y. 


SMITH-WATERS WELDER 
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Quality Limestone 
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Engineering Ability 


National. Carbide 
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National Carbide Sales Corporation 
Lincoln Building New York 














Symon Rock CRUSHER CONE 


faced with 
COATED STOODITE 


applied with Electric Arc 





This crusher cone was faced with twenty-two pounds’ dition. The operator stated that it would have 
of flux coated Stoodite. * After crushing 30,006 


been worn out at that time if it had not been faced 


yards of stone the cone was still in excellent con- with Stoodite. 


Equipment can be made to do double work and even 
more by the application of Stoody Hard Metals 


STOODITE «  BORIUM «  BOROD « SILFRAM « STOODY SELF HARDENING RODS 


STOODY COMPANY Simscuren «eset 204 Whittier, Calif. 


Alloy Steels -:- Equipment 











